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PREFACE 

The science of nutrition determines what foodstuffs and which prepaia 
tions of those foodstuffs are best suited to the physiological needs of 
mankind, and from this knowledge shows what modifications are necessary 
in agriculture and industry to produce those foodstuffs most profitably 
in conformity with the economic resources of a country. This science is 
advancing by rapid strides and its importance is being recognised 

increasingly. 
So far as I am aware this book is the first to survey the tropical 

aspects of dietetics. Although a considerable bulk of information has 
been collected, one is conscious that the treatment is but fragmentary 
and discursive. In order to stimulate wider interest the book is published 
in its present form (rather than wait longer with the hope that delay 
would best fill these lacunae), and the reader is appealed to for criticism 
and further information which will enable the author to build the book 
anew in a second edition. To widen the scope of the survey the title 
“ warm climates ” was preferred to “ the tropics.” 

When references have been collected over a number of years it is 
inevitable that some mistakes may arise in attributing their source, and 
for any such errors apologies are tendered in advance. My thanks 
are due to numerous correspondents throughout t]re world who have 
generously placed information at my disposal and without whose help 
this book would never have been written. 

An explanation of the arrangement of the subject matter may be 
included here. The general principles of dietetics in the tropics are 
discussed in Chapters I and II and III and these are explained by reference 
to actual experiments in different tropical countries. Chapter IV 
is arranged in geographical order and details of foodstuffs included therein 
have a special reference to the country under which they are grouped. 
Chapter V deals with foodstuffs which are more evenly distributed 
throughout the tropics. It was hoped at first to transfer all tabulated 
matter to appendices but practical difficulties rendered this course 
inadvisable, and it was therefore included in the text. An analysis of 
most of the foodstuffs of Chapter V is given in Chapter VI ; where the 
vitamin content as regards all the vitamins is known, that, too, is given in 
this chapter, but where only a particular vitamin has been searched for 
t le result is included under the appropriate section of Chapter VIII. As 
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Chapter IV did not lend itself to a concise summary, its subject matter 

is discussed systematically in Chapter VII. Under the heading “ Vita¬ 

mins and Diseases associated with Dietetic Defects,” the whole subject 

in relation to the tropics is discussed in Chapter VIII but the fundamental 

chemistry of the vitamins has been omitted. An attempt has been 

made to collocate the many local diseases of nutritional origin. Chapter 

IX deals with Food Intoxications and Poisoning in a general way. 

More information is required on the poisonous properties of many local 

foodstuffs. Chapter X puts forward proposals for remedying the very 

obvious defects which have been exposed in preceding chapters. 

It is not suggested that this arrangement is ideal, but it is difficult 

to do better with the information at hand. Any omissions or over¬ 

lapping is to a large extent remedied by reference to the subject index, 

which has been made as exhaustive as possible so as to avoid frequent 

cross references in the text. 

My special thanks are due to Dr. E. J. Wright for furnishing me with 

many references in the literature, for suggestions when perusing the 

book in draft form, and for his contribution concerning the disease he 

has described in Sierra Leone. 

In conclusion, I have the honour to thank His Excellency, Brigadier- 

General Sir J. A. Byrne, for writing an Introduction, and the Sierra 

Leone Government for financial assistance towards the cost of printing 

and publishing. This cost has been partly defrayed by the inclusion 

of advertising matter, and it is hoped that such co-operation between the 

scientific and commercial world would continue to reveal the true state 

of dietetics in warm climates and find a way towards reform. 

BM/STMC. J. NEIL LEITCH. 

London, W.C.l. 

October, 1930. 



INTRODUCTION 

The influence of foodstuffs on resistance to disease is a well-known fact 

and it is gratifying to notice the increasing scientific interest which is 

now being taken in the diets of the tribal natives inhabiting our depen¬ 

dencies in Tropical Africa. 

No doubt mortality and sickness could be enormously reduced if we 

could educate these primitive people to modify, even slightly, their 

normal diet. But the ingredients required for such modification must 

be available and at a cost which the native will be able and willing to 

bear. This is the difficulty. Dr. Leitch, the Pathologist to the Sierra 

Leone Government, had made a special study of Dietetics in the Tropics, 

and he has indicated how diets can be improved and varied without 

any appreciable increase in cost. I trust that the result of his investiga¬ 

tions, which he has recorded in this volume, will be of value to the Medical 

Profession and to Administrative Officers in their efforts to improve 

the conditions and health of the people. 

(Sgd.) J. A. BYRNE, Brigadier-General, Governor. 

Government House, 

Sierra Leone, 

28th May, 1930. 





DIETETICS IN WARM CLIMATES 

CHAPTER I 

INTRODUCTION 

Misconceptions as to tropical dietetics-The importance of food as a factor m 

ogress-Genesis of fish eater, agriculturist, and meat eater-influence of 

diet on physical and mental character-The Masai and the Kikuyu-The rise 

and fall of sound dietetics in England-Influence of industrialism on home and 

tropical dietaries—Contrast between these and the dietaries of antiquity l he 

dietaries of ancient Egypt and Nubia and their effects-Dietaries of Egyptian 

children—Traces of ancient cultivation-The Maoris—The Hebrews—The 

pre-eminence of the Mosaic agrarian law as conducive to an ideal dietary 

Misconceptions as to tropical dietaries.—The influence of food on 

the development of race, on migration, and on physical and mental 

character is an important study for administrators in the tropics. No 

final conclusion has been reached as yet on some points, but recent 

knowledge clears away many of the misconceptions of the past. On 

the one hand there are the incorrect notions prevalent in the tropics 

such as the conception that rice eaters have acquired a proclivity for such 

a diet, that they thrive on it, and that a more balanced diet would be 

obnoxious to them. This is not the case, for there is no radical difference 

in the potential metabolism of mankind in general. The theory that 

free choice is a safe guide, and that one should follow the dictates of one’s 

appetite, is equally absurd. The common excuse that the diet of nations 

in the tropics “ suits them because they are used to it ” rests on no 

scientific basis. On the other hand, we find writers in England and 

America extolling the simple life of primitive savages, telling us that 

such people avoid many of the diseases that we are prone to, and, in 

short, holding up their dietary as worthy of our emulation. The idyllic 

life of the savage is a myth, his supposed freedom from disease is merely 

apparent and is dependent on his distance from facilities for a thorough 

investigation ; his life, in fact, is a miserable struggle for existence, and 

civilized man, after so many painful ages of progress, should have found a 

worthier example to follow. Some even suggest that we should allow 

our supposed simian ancestors to be our guide in dietetics, but if in these, 
why not in other ways of living ? 

The importance of food as a factor in man’s progress.—If we 

attempt to trace the role that food has played since the dawn of time to 
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the present day, we shall see something of its importance as a factor in 

progress. What were the motives which drew man from his cradle- 

land in Indo-Malaysia and scattered him over the face of the earth ? 

They may have been pressure of population, love of adventure, mere 

curiosity or an innate wander-lust, but primarily they may be attributed 

to a desire for better, more varied food. As long as man lived in tropical 

forest, the trees gave him shelter, the warmth clothed him without 

raiment, the fruits and vines, honey, insects and birds were his food. 

There was no incentive to wander or even to work. Everything he 

needed surrounded him, he had only to put out his hand to take it. 

Increase of population could be met by gradual penetration of surrounding 

forests, but it was the demand for particular kinds of food which gradually 

divided men and took them further afield. 

Genesis of fish eater, agriculturist and meat eater.—The fish 

eater was drawn to the water. Content at first with snaring the fish 

in shallow streams or poisoning the water to catch his food, he gradually 

ventured further afield on craft more and more complex. His inventive 

genius was stimulated to make a craft strong enough to withstand wind 

and wave, nimble enough to manoeuvre through creeks and rapids. 

Once dwelling by the sea, it lured him ever to explore further and further 

afield. He had neither time nor opportunity for agriculture, as his crops 

would perish while he rode the high seas, so he contented himself with his 

fish and the fruits of the forest, until another source of dietary invited 

him. Learning courage from his hazardous calling and a restlessness 

which the sea alone can teach, he swept down on coastal villages, swift 

as lightning, bold and fearless. He seized the growing and garnered 

crops which he found there, and returned to his home with the spoils. 

Of such were the Arabic corsairs, the Illyrian pirates, and the Vikings 

of old, men and women too, with the roving spirit, children of the sea. 

Influence of diet on physical and mental character.—How 

compare such a race to the agriculturist of inland plains. Here is a man 

rooted to the soil, never a day but he has to tend some plant so that by 

careful nurture and selection the wild grain may become a rich cereal. 

His time is still more engaged if he has flocks and herds. His only fear 

is the wild hill tribes which may plunder him or the wild beasts which 

may raid his flocks. But as time goes on, more land is tilled, the forest 

enemies recede, and mutual convenience urges peace on his neighbours. 

So he is a patient, self-denying man, whose horizon is bounded by seed¬ 

time and harvest. Mother Earth gives him of her bounty but holds him 

in a vice, cramps his spirit, kills his ambition and gives him peace. He 

is hemmed in by the wall of his own requirements. 

Not so the meat eater. Chasing game through the jungle, hand to 

hand fights with wild beasts, trapping, ginning, poisoning, shooting, 

here is a man who knows hate, who oppresses, who rules. In but a 



INTRODUCTION 13 

thousand years beef made Britain ruler of the world, while by-gone 

dynasties crumbled on a diet of rice. 
If different food can have produced such different types of man in 

the past, does it still do so ? We believe it does. Dr. Walter Elliott1 

has dramatically expressed this view (see also pages 105 to 112). 

The Masai and the Kikuyu.—“ The Masai found out long ago what 

was the matter with the country. It is short of phosphate, famine short. 

It is short of salt and of all the sea elements. Millions of years, hundreds 

of millions of years—have passed since the African plateau was last under 

the sea. For sea-beasts, like ourselves, it is a constant strain. 

“ So the Masai turned herdsman, set the cows to concentrate the grass 

for them, and took to milk diet—milk, meat and blood. They lorded it 

among the starch-eating Kikuyu like wolves among sheep, fifty thousand 

of them among some two and a half millions. Tall, lean fellows. Their 

youths are five inches taller and twenty-five pounds heavier than their 

Kikuyu neighbours, and they will kill a fighting lion in the open with their 

spears. Man is what he eats. If Lord Y-lived there on the food 

of the Masai he would become an oppressor, and if he lived on the food 

of the Kikuyu he would not resent being oppressed. Here in England 

neither of these solutions can be accomplished, and so he lunches at 

the House of Lords and makes speeches and writes against the Masai 

and Lord Z-, who are all very much the same people. Lean, 

meat-eating, milk reared, hunting men—all Eastern Africa has been 

conquered again and again by such, and the Masai (to do them justice) 

do not whine about it. The physique of the typical male Kikuyu may 

be judged by the following. Of the 17,000 men of one district of the 

Reserve who during 1917 were called up for enrolment in the Carrier 

Corps, 11,000 were immediately rejected on Medical grounds. Following 

the march of 100 miles to the depot at Nairobi, a further seventeen per 

cent, were rejected as physically unfit. So much for the noble savage.” 

We may sum up this conception by the observation that if manners 

maketh man, food maketh manners. This will be demonstrated in 

another chapter when a survey of tropical dietaries in present use is 

attempted, but the light of contrast will be thrown more vividly on our 

subject if we discuss for a moment our own and ancient dietaries. 

The rise and fall of sound dietetics in England.—Civilized man 

withm living memory has staged the most audacious experiment which 

the history of the world has ever related. Rapidly, yet almost uncon¬ 

sciously, he has cast aside the principles which Nature and experience 

have taught him throughout the ages, and elaborated for himself a 

dietary which has no precedent. Not content with experimenting on a few 

carefully chosen inmates, he has at a stroke cast the net of Ins hazarding 

iVT °* T ’ and SaVage faCeS are cmulating him to their own 
Tke Times Weekly, !6th May, ,929. under the heading ■■ Novelty in Africa. - 
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destruction. The more primitive a man is in evolution, the less likely 

will he be to trouble about cooking his food. Overcooking was the first 

evil to contend with. Density of population led to lack of space for 

agriculture, so food was brought from a distance and preserved. Such 

salted and dried rations caused much scurvy in London in the Middle 

Ages. With the introduction of salads into England by Catherine of 

Aragon, of potatoes by Sir Walter Raleigh, of oranges by the Portuguese, 

and of root crops as turnips, etc., in the seventeenth century, England 

reached the zenith of value in foodstuffs. 

Influence of industrialism on home and tropical dietaries.—The 

change commenced with the cheapening of sugar early in the nineteenth 

century, and gradually all foodstuffs became factory made, ft was the 

age of industrialism : overmilling of cereals by machinery, the manu¬ 

facture of artefacts of every kind of food, and chemical preservation 

were successive downward steps. The effects of this change were apparent 

in the early days of the Great War when we were dubbed a C 3 nation, 

yet the shortage of food during the war directed attention to problems 

of nutrition, and of recent years much research has been done on this 

subject. 

The evil effects of a change from an agricultural to an industrial 

existence are already being felt in many parts of the tropics. There 

again canned goods are taking a too prominent place in the dietary of 

Europeans and the richer natives, to the detriment of both, while the 

poorer native, gathered in towns or labour camps, is deprived of his food 

fresh from the fields and suffers from overmilled cereals. These dangers 

are very real ones and have cost industrial concerns enormous sums of 

money in recent years. Later, mention will be made of concrete examples, 

where labourers have been sick and even died from faulty nutrition alone. 

We may say then that civilized man has blundered as to his dietary, 

but that he is now aware of it and is seeking a remedy. 

Contrast between these and the dietaries of antiquity.—What 

lessons may be learned from the dietaries of the ancients ? According to 

Ruffer,1 the Egyptians were nicknamed “ Eaters of bread,” and to them, 

as to the Hebrews, bread was synonymous with food. It was made from 

spelt, bearded wheat or barley. Cereals were cultivated from early 

times. Flour was prepared in the predynastic period by grinding grain 

between two stones or pounding it in a mortar. Ruffer comments that 

the teeth of the soldiers must have been severely tried by their daily 

ration of four pounds of bread because of its coarse texture. Attrition 

was intensified by the consumption of raw vegetables. Lentils, beans, 

artichokes, asparagus beetroot and cabbages, were doubtless cooked 

before being served, but onions, cucumbers, garlic, radishes and turnips 

were eaten raw. The chief fruits of the Egyptians were grapes, figs, 

1 Stulies on the Paleopathology of Egypt, Chicago, 1921. 
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dates dates from the dum palm, pomegranates, melons, carobs, olives, 

apricots and the seeds of marshy plants. With the exception of dates 

and the seeds of the water plants the fruit eaten had little or no effect 

on the teeth, for although the rich people had large fruit gardens, Egypt has 

never been an extensive fruit-growing country. Egyptians of the poorer 

class, like the fellah, probably tasted little fruit, except dates and melons. 

The dietaries of ancient Egypt and Nubia and their effects. 

The diet was not wholly vegetarian for the predynastic refuse heaps of 

El Toukh have given many remnants of animals which served as food 

Cattle were kept as far back as Egyptian civilization can be traced, and 

many wild animals and birds were kept in captivity and artificially 

fattened, especially immense flocks of ducks and geese. The Nile and 

its canals were inexhaustible sources of fish. Salted and pickled fish 

were favourite articles of diet. The following inscription of Beha in 

the eighteenth dynasty refers to the diet of children. 

Dietaries of Egyptian children.—“ The children were great and 

small, sixty.they all consumed 120 ephas of durra, the milk 

of three cows, fifty-two goats, nine she asses, a tin of balsam and two 

jars of oil.” According to this the diet of the well-to-do children con¬ 

sisted in great measure of bread and durra, milk and oil. The poorer 

children were given simple cooked foods which could be grilled before the 

fire, roots of plants growing in marshes, sometimes raw and sometimes 

. roasted. The following is a quotation taken from an inscription during 

the nineteenth dynasty, “ The king’s messengers had good bread, ox- 

flesh, wine, sweet oil, fat, honey, figs, fish and vegetables every day.” 

From the earliest time caries has occurred in human teeth in Nubia 

and in Upper and Lower Egypt. Ruffer quotes from an investigator 

who stated : “ Both in Nubia and Egypt the ordinary form of caries is 

exceedingly rare in pre-dynastic and proto-dynastic people, and among 

the poorer classes it has never been common at all until modern times. 

Dental caries became common as soon as the people learned luxury. 

In the time of the ancient Empire, excavated by the Hearst expedition 

at the Giza pyramids, more than 500 skeletons of the aristocrats of the 

time of the pyramid builders were brought to light, and in these bodies 

it was found that tartar formation, dental caries, and alveolar abscesses 

were at least as common as they are in modern Europe to-day, and at 

every subsequent period in Egyptian history one finds the same thing_ 

the wide prevalence of dental diseases among the wealthy people on 

luxurious diet and the relative immunity from it of the poorer people 
who lived mainly on a coarse, uncooked diet.”1 

According to another report2 in some 6,000 bodies no traces were 

found of tubercle, syphilis or rickets, and it appears that these three 

' TU N/T K"°whiS<s°fN"‘<'i‘ion,by McCollum and Simmonds, Macmillan 190--. 

(B bUo7)9 *“rMSUney Report for 1907-8, Vol. II, Dr. Wood Jones! 
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pathological factors were almost unknown in ancient Nubia and Egypt 

from pre-dynastic times to the first few centuries after Christ. Making 

due allowance for possible errors, Elliot Smith says he is extremely 

doubtful whether rickets ever really occurred in ancient Egypt. On the 

other hand, in an extensive examination of bodies from ancient Nubia 

and Egypt, the somewhat surprising result was obtained that osteo¬ 

arthritis in all its various stages, from lipping of the articular edges of 

the bones to complete ankylosis of the spine and of other joints, was 

prevalent to a degree unknown in the present day. We are unable to 

suggest the significance of this latter observation, but it is interesting to 

note that rickets—a dietary deficiency disease—was absent. Rickets can, 

however, be traced as far as mankind can be followed back1. Thus we have 

bones deformed by rickets dating from the neolithic age. H. Kjerrulf has 

described such discoveries in a skeleton in Sweden and F. C. C. Hansen 

has shown rickets in bones originating from the first Northerners in 

Greenland. 

Traces of ancient cultivation. The Maoris.—Professor Sir 

Flinders Petrie, in an article, “ Egypt before 10,000 Years ago,”2, suggests 

that the Maori of to-day would give us the nearest living comparison to 

the people of this first civilisation. In a book by Rout on “ Native 

Diet ” it is remarked that traces of terrace gardens (the hanging gardens 

of Babylon) exist also in Mexico, Peru and New Zealand, in parts of 

Nigeria (for the Phoenicians circumnavigated Africa twice, planting 

or harvesting their foods as they went along), in the mountains between 

Assam and Burma, all over Polynesia, particularly in New Caledonia. 

What were these food plants ? Particularly they were the potato, the 

taro, the kumara, the cassava, the rumu, the anu, the yam and other 

tubers.” Taro is an arum, synonym Dasheen, Colocasia antiquorum. 

Arum esculentum, Calodium esculentium. The Kumara or sweet potato 

is a convolvulus—the Morning Glory. The Rumu is a giant rooted 

bracken and the New Zealand Maori used it as cassava root is used to-day 

for making tapioca, arrowroot and different meals. The anu is a tuberous 

nasturtium (Tropoeolum speciosum. T. polyphyllum and T. pentaphylhim). 

The Hebrews.—Along with the Babylonians, Egyptians and Romans, 

the Hebrews are classed as one of the great agricultural nations of antiquity. 

The Mosaic law contained provisions whereby the soil was equally 

divided among the adult males, a census of whom was taken just before 

their entrance into Canaan. Provision was thus made for 600,000 yeomen, 

assigning (according to different calculations) from sixteen to twenty- 

five acres of land to each. This land, held in direct tenure from Jehovah, 

their Sovereign, was in theory inalienable. The accumulation of debt 

upon it was prevented by the prohibition of interest, the release of debts 

1 Paul Freudenthal, Experimental Rickets, 1927. 

2 “ Egypt Before 10,000 Years Ago.” Hutchii.lt i.’s /No'cm rj il.c Nations. 
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every seventh year, and the reversion of the land to the proprietor or 

his heirs at each return of the year of jubilee. The owners of these small 

farms cultivated them with much care, and rendered them highly 

productive. They were favoured with a soil extremely fertile, and one 

which their skill and diligence kept in good condition. The stones were 

carefully cleared from the fields, which were also watered from canals and 

conduits, communicating with the brooks and streams with which the 

country was well watered everywhere, and enriched by the application 

of manures. The seventh year’s fallow prevented the exhaustion of the 

soil, which was further enriched by the burning of the weeds and spon¬ 

taneous growth of the sabbatical year.1 

The pre-eminence of the Mosaic agrarian law as conducive to 

an ideal dietary.—The crops chiefly cultivated were wheat, millet 

barley, beans and lentils, to which it is supposed, on grounds not im¬ 

probable, may be added rice and cotton. The slopes of the hills were 

carefully terraced and irrigated wherever practicable, and on these 

slopes the vine and olive were cultivated with great success. At the 

same time the hill districts and neighbouring deserts afforded pasturage 

for numerous flocks and herds, and thus admitted of the benefits of 

mixed husbandry. Not by a figure of speech but literally, every 

Israelite sat under the shadow of his own vine and fig tree, while the 

country as a whole is described as a “ land of corn and wine, a land of 

bread and vineyards, a land of oil, olive and of honey.” 

Here then is an example worthy of emulation by an agricultural 

people of to-day. The few restrictions in their dietary enumerated in 

Leviticus but stresses the variety and balance which characterised it. 

Yet m succeeding chapters, as we survey dietaries of different tribes and 

nations in the tropics, we fail to find one which can compare with this 

nor shall we find an agrarian law to-day which is so simple yet satisfying' 

Another instance of the but recent changes in dietary habits is the use 

of polished rice. According to Koichi Sugimoto* rice was in use in Japan 

frornT LneS “V* ^ f°rm’ but 0nly in the last two hundred yfars 
from Tokugamo s era have the Japanese begun to eat polished rice~ and 

since then its use has gradually become universal in the country 

hrom this brief review of the dietaries of the ancients, we learn that 

gyptians were particularly fortunate in the varietv and h l 

as ,a:s.Ta- «■» - —»■•-s sarss 
d.clme from fhdr mtioZd^do of'iivmo'' 7,ml!' to * 

Encyclopedia Britannica. 

°( R‘“ of Different Crn.es 
Geneva, 1926. ° ’ *"•**•» <» Japan, by Tadasu Saiki 

(b 13101)q 
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from the diet restrictions which followed the concentration of peoples 

in great cities. 

Summary. 

Man’s need for food is the same the world over and it must be guided 

by science and not by feelings. Primitive savages, far from being happy 

and healthy, are often but struggling for existence. The desire for 

particular kinds of food was a principal cause of man’s migrations, while 

the food he chose did much to mould his character. Fish eaters from their 

seaside homes were led to explore the ocean and reaped courage and 

restlessness from such a life. Agriculturists were rooted to the soil and 

loved peace and quietness, while the meat eater became the oppressor 

or ruler, an example of which remains to-day, the Masai and the Kikuyu. 

It is shown that the best dietaries of England were in vogue during the 

seventeenth century, after which the rise in the factory-made products 

produced gradual deterioration. Similar changes are occurring through¬ 

out the tropics with serious results. These are retrograde steps, for by 

comparing our own with the dietaries of Egypt, Nubia, the Hebrews and 

other nations, we come to the conclusion that theirs were the better 

balanced and more adequate. 
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nuMol 
“The tonic food of health.” 

NUMOL is a reconstructive food produced in Great 

Britain and used in a large number of Hospitals, Sanatoria 

and public institutions. It has been recommended by 

eminent medical authorities and was originally known as 

EXTRACT NUTRIENS. It is prepared from a well- 

balanced formula built up by the chief pharmacist and 

medical practitioners associated with a large English 

hospital, and was intended to be the most perfect article 

of its kind irrespective of cost. Its claim to consideration 

is primarily based upon its lecithin content, and its 

vitamin value was proved by tests in the Biochemical 

Laboratory of the Newcastle College of Medicine in 1926. 

Its principal components are:—Malted Carbohydrates, 

Proteids, Fat, Lecithin-ovo, Glycerophosphates, Hypo- 

phosphites, Diastase and Lemon. Its fat content is 

obtained from pure butter only. 

NUMOL is of the greatest possible value in all forms of 

malnutrition, and doctors have obtained clinical notes on 

a large number of cases, including anaemia, pertussis, 

post influenzal debility, dyspeptic and catarrhal affections, 

duodenal ulcer, strumous complaints, erythroedema or 

“ pink disease ” and tabes mesenterica. 

Full details and a sample of NUMOL may be obtained 

by any medical practitioner writing to the address given 

below, and the author of this book has satisfied himself 

that NUMOL has a very definite value in the work of 

the medical practitioner in tropical climates. 

NUMOL LIMITED, 
NEWCASTLE-ON-TYNE, ENGLAND. 



CHAPTER II 

PHYSIOLOGICAL ASPECT OF TROPICAL DIETETICS 

Value of foodstuffs to human beings—Absorption co-efficients—Protein—Fat 

Carbohydrate—Influence of tropical heat—Influence of tropical dietaries 
Basal metabolism—Wet and dry climates—General effects of the tropics on 

the white man—Influence of quinine on metabolism Urine ana blood of 
Bengalis and Europeans compared—Japan—Figures obtained in Dutch East 

Indies—Figures obtained from Kenya—The biochemistry of avitaminosis. 

In the present work it is impossible even to survey the ramifications 

of the science of dietetics, and for a comprehensive study of the subject 

standard text books must be consulted. There are, however, certain 

facts which need emphasis here because of their peculiar importance in 

warm climates. 

Value of Foodstuffs to human beings.—The first of these is the 

value of foodstuffs to the human being. The older methods of assessing 

this value was to rely on a chemical analysis to discover the amount of 

proximate principles—proteins, carbohydrates, fats, salts, vitamins, 

etc., and to estimate from these figures the calorie value. These methods 

are still employed but may give misleading results unless allowance is 

made for many factors but recently recognised. Dealing first with 

proteins, we find that their coefficient of absorption varies enormously,, 

the most marked differences being between proteins from animal and 

vegetable sources. It is futile to work out an allowance of say 80 

grammes of protein per man daily if instead of 90 per cent, only 60 per 

cent, of this is absorbed. Not only do these differences exist between 

proteins from various sources, but similar samples of a single foodstuff 

will show variations in the absorption of protein contained, depending 

merely on methods of cooking. Thus a variety of lentils commonly 

used in India and known as dal absorbs three times its weight of water 

in cooking. If it is mashed and properly cooked only 8 per cent, of the 

contained protein is not absorbed. If, however, it is not mashed, but 

simply boiled until soft, 40 per cent, of protein is lost from non-absorption. 

Another example from India is rice which may be prepared by boiling 

or parching.1 Two varieties result from parching, Kheel or lawa from 

one method : Parmal or murmura from the other. Kheel was slightly 

more easily digested than parmal but contained a larger proportion of 
undigested residue. 

The importance of such experiments cannot be exaggerated. A 

etary perfect on paper in every detail may be quite unable to supply the 

' Mathur, " Experiments on the Digestibility of Different Kinds of Rice and 
Rice Preparations,” 1 M.G., 1928, Vol. 63, pp. 521-525. d 
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physiological needs of those for whom it was intended, while attention 

to preparation and cooking may increase its value without affecting its 

cost. The result of this low absorption of protein is a chronic state of 

nitrogen starvation leading to a loss of body fat and tissue protein, with 

the inevitable result of loss of vigour and strength, and a comparatively 

low capacity for prolonged or sustained muscular effort. In assessing 

the amount of protein in a dietary, the source of the protein is of great 

importance. Thus if proteins are derived from animal sources some 

sixty to seventy grammes per man per day are sufficient, while if derived 

from the poorer cereals, double this quantity may be required. 

The following table shows the coefficient of absorption of Nitrogen 

of the Foodstuff named. 

Table I.—Absorption coefficients. 

Rice, polished 

Per cent. 

.. 81 Gram dal 

Per cent 

.. 61 
half polished .. 93 Arhar dal -f Vegetables .. 84 
unpolished .. .. 66 Juar . .. 54 

Sweet potato . . 81 Barley .. 56 
Koryo . . 41 Bajra .. 49 
Millet . .. 57 Urid Dal . . 69 
First quality wheat . . 80 Vegetables . . 76 
Second quality wheat . . 68 

Protein.—Chittenden contended that excess protein was harmful, 

and that a comparatively small amount was sufficient to supply physio¬ 

logical needs. The very condition that he thought most likely to be 

avoided by a decrease in the protein intake, namely, renal disease, has 

been shown to be more common amongst the ordinary working classes 

of Bengal, who eat but little protein, and very much more so amongst 

the higher classes in combination with diabetics, than amongst Europeans 

in Europe or India. This is all the more remarkable in a country where 

scarlet fever is unknown, and amongst a people where the consumption 

of alcohol is, comparatively speaking, negligible. 

Much of our knowledge of protein metabolism is derived from animal 

experiments, and it is open to question how far animal and human 

metabolism is comparable. A more satisfactory method is by large 

scale experiments under careful control in Institutions. Numerous 

such experiments have been cited in this book, but the effect of many 

tropical foodstuffs has not yet been investigated. 

Fat.—Some of the recent work on the importance of fats in the 

dietary form the subject of an annotation in the Lancet which may be 

quoted here.1 “ Since the discovery of the fat-soluble vitamins there 

has been a tendency to regard fat as being an unimportant dietary 

constituent, capable of substitution by carbohydrate, where once those 

vitamins of which fats are the ordinary vehicle have been adequately 

The Lancet, Sept. 17th, 1929. 1 
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t r' Drummond * in 1921, reared and 

af?ain recently by G. 0. Burr in conjunction with H. M. Evans > 

experiments he growth of rats was checked and lesions developed when 

iTZ completely excluded from the diet. Growth was promot d 

and the lesions were prevented or cured by the addltl0n ” y 
drops of lard or other fat, or of the fatty acids from lard but no: by the 

addition of glycerol or of the unsaponifiable fraction from lard. The 

Burrs go so far as to describe the conditions produced as a new-deficiency 

disease produced by the rigid exclusion of fat from the diet. The 

symptoms described, of which an annulated and necrotic condition of the 

tail is particularly characteristic, are not unlike those which occur in 

pellagra of the rat, caused by an insufficiency of vitamin B,, but the Burrs 

are emphatic that increase of the supply of the B vitamins by means of 

•ether-extracted yeast had no effect upon the syndrome. They do not 

however, make it clear that ether extraction might cause yeast to be 

deficient in Vitamin B2. (Note.—It would be interesting to ascertain 

if this tail lesion in the rat is analogous to ainhum, 
dionnoa enmniATl 

parts of Africa and characterised by a constriction and finally a separation 

of digits. Probably the natural diet of those affected is deficient in 

fats.) H. M. Evans and S. Lepkowsky3 have come to the conclusion that 

the inclusion of large amounts of fat in the diet of rats has a very im¬ 

portant effect upon the body’s requirements of Vitamin B^ They 

describe the phenomenon as ‘ the sparing action of fat on the antineuritic 

vitamin B! ’ and show that even when there is no vitamin Bx in the 

diet, vitamin B2 being provided in the form of autoclaved yeast, the rat 

•can survive if the diet contains as much as 50 per cent, of fat ; if small 

but still insufficient amounts of vitamin Bt are given to the rat, the amount 

of fat which will produce normal growth is less than 50 per cent. The 

“ sparing ’ action is considered by Evans and Lepkowsky to apply only 

to vitamin Blf for when the latter was given, as an alcoholic extract of 

rice-bran, and vitamin B2 was withheld, the weight curves of the rats 

are interpreted as showing that the addition of fat had little beneficial 

effect. In our view the weight curves do not quite bear out the inter¬ 

pretation that the saving action of fat applies only to vitamin Bb for 

there is a very marked improvement in them when fat is added to the 

diet deficient in vitamin B2. There is thus in both these sets of observa¬ 

tion certain common ground for suspecting that the B-vitamins are 

involved in explaining the part played by the fat. Inclusion of fat in 

•the diet might operate on the organism in many other ways than straight- 

1 Drummond and Coward, The Lancet, 1921, ii, p. 698. 

2 Evans and Burr, Proc. Soc. Exp. Biol, and Med, 1928, xxv, p. 390. 

3 Evans and Lepkowsky, Journ. Biol. Chem., 1929, lxxxiii, p. 269. 
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forwardly as a correction of a simple deficiency of fatty acids. The 

biological study of the B-vitamin is set about with the most thorny 

difficulties such as are introduced by the habit of coprophagy and the 

phenomenon of refection, and it is perhaps rather hasty to interpret 

those observations on rats as evidence of a new deficiency disease.” 

The supply of a suitable fat in the tropics is often a matter of consider¬ 

able difficulty. The dietary of Freetown Prison formulated by the author 

and Dr. Watson1, contains cod liver oil, one ounce per man per dav, as 

the authors were of the opinion that that substance formed the cheapest 

and most readily procured source of animal fat and was in addition rich 

in vitamins A and I). It is a matter of common experience in the tropics 

that the poorer classes exist on an almost fat-free dietary, while the 

keeping property of such fat as they get is often uncertain and it is 

frequently adulterated. Thus, mustard oil in India is notoriously impure 

and often even noxious, palm oil in other tropical countries is very variable- 

in its vitamin content, while animal fat may be totally absent in vast areas, 

as flocks cannot be kept due to lack of pasture or trypanosome infection. 

Not only the poor but Europeans in the tropics suffer from lack of fat. But¬ 

ter and milk may be scarce, tinned varieties of doubtful quality, meat when 

obtainable is lean and fried food is often unpalatable in hot weather. 

Wright has described a disease common in Sierra Leone and apparently 

due to lack of fat in the dietary. (See page 367.) 

Further information concerning fat in the tropics is found under 

vitamins (pages 332 to 357). 

Carbohydrates.—Carbohydrates are the bane and backbone of 

tropical dietaries. The majority of inhabitants of the tropics depend 

on carbohydrates for their existence, yet often this germ of life lies hidden 

in a bulky mass like a needle in a haystack. While starch is the only 

polysaccharide hydrolysed by mammalian digestive enzymes, and 

available as carbohydrate for metabolism, there are other substances,, 

cellulose and the pentosans, which form nine-tenths of the carbohydrate 

of many common food plants. Their contribution to energy requirements 

is negligible, while the main method of their breaking down is by 

symbiotic micro-organisms in the intestine. 1 he products formed and 

absorbed are not sugars but fatty acids, but while they cannot be regarded 

as of food value they act as laxatives. Their breakdown products act 

as a local stimulant to the intestine, some of them increase the bulk of the 

faeces bypassing through the intestines unchanged or by their property of 

holding water. Others stimulate local peristalsis by their rough physical 

form. The same fallacies with regard to absorption coefficients and altera¬ 

tions on cooking which were noted under proteins apply to carbohydrates-. 

1 Leitch and Watson, Beriberi and Freetown Prison, Govern. Public. 

2 McCance and Laurence, “ The Carbohydrate Content of Foods,” Medical 

Research Council, 1929. 
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The dietary of many an inhabitant of the tropics is thus graphically 

described by McCay : “The average weight of the food (cooked) 

consumed in a day is somewhere about 140 ounces and its bulk more t ion 

sufficient to fill a good sized hand basin. It is not to be wondered at that 

the diet is bulky out of all proportion to the amount of nutriment it 

contains. Nor is it to be wondered at that this bulk interfered with its 

digestion and the absorption of its proximate principles : this is due 

largely to the difficulty experienced by the digestive juices in penetrating 

such a mass, and to dilatation and weakening of the walls of the stomach 

with an accompanying loss of power in passing the mass on and causing 

it to be mixed with the gastric juice. But perhaps even more important 

is the fact that the large mass stimulates and hastens the intestinal 

movements, so that the contents are hurried on ; absorption being thus 

inefficiently carried out. 

“ The excessive fermentation of carbohydrates constitutes an important 

source of loss of potential energy of the diet, through conversion of sugar 

or starch into carbon dioxide and fermentative products of low calorie 

value, such as acetic acid, lactic acid, etc. 

“ It maybe said that inferior European foodstuffs show an absorption 

coefficient of 85 per cent., while superior Indian foodstuffs rarely exceed 

60 per cent, coefficient." 

Influence of tropical heat.—Leaving for a moment the foodstuffs 

themselves, we may now consider the physiological effects of tropical 

heat1. Tropical heat has a great determining action upon many 

physiological processes ; for instance, under its influence the respirations 

are reduced in number, less oxygen is inspired, less carbon dioxide and 

water are given off by the lungs, and there is, therefore, a tendency to the 

retention of carbonic acid and alveolar air in people while at rest, also 

to the production, particularly in the rich, of glycosuria and acidosis. 

The urine is reduced in quantity from an average of 15,000 c.c. to 5,000 to 

7,000 c.c. per diem. There is a reduction of chlorides and nitrogen 

excreted. The blood shows an increase of sugar content, and theArneth 

count index is said to be pushed to the left. 

The digestive powers are far less vigorous than in cold climates and 

large quantities of food cannot be well borne in the tropics. 

Influence of Tropical Dietaries.—-The variations in foodstuffs 

produce profound changes in physiological processes, and it is here that 

much controversy has arisen in assessing the part played by the various 

factors implicated. In any experimental work of this kind, it is first 

necessary to obtain a clear understanding of the basal metabolism of the 

subjects investigated. At present divergent views are held as to whether 

e basal metabolism of white men in the tropics differs from that of 

F°°d Deficiency Conditions in Relation to 
Illness, July 31st, 1926. 

Preventible 
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those in temperate climates. Dr. Almeida, who is a well-known investiga¬ 

tor on many subjects of physiological importance from his researches on 

white people in Brazil, concludes that their basal and minimal metabolism 

is on the average 24 per cent, lower than in inhabitants of temperate 

zones. Their habitual intensity of heat production is a factor additional 

to the law (Rubner-Richet) of surface area, and its lowering is regarded 

as an adaptation to their environment, and an advantage in their struggle 

against high air temperatures1. The same is true for the coloured 

inhabitants of these regions2. 

Basal metabolism.—A third paper3 is by Professor Eijkman of 

Utrecht, who is well known by his researches in the Dutch Indies, and 

who has undertaken similar investigations on metabolism there, but 

has obtained diametrically opposite results with both Europeans and 

native subjects ; in these he found the basal metabolism identical with 

that in temperate climates. He attempts no explanation of the differ¬ 

ences between Almeida and himself. It is not the province of a reviewer 

to play such a part. The number of experiments performed by each is 

so great that individual differences or idiosyncrasies of the subjects 

may be ruled out. There is evidently a difference of methods of reasoning, 

but these are not on the surface. It is difficult, however, to believe that 

such a fundamental fact as basal metabolism is should be greatly affected 

by climate, any more than body temperature is ; on the other hand, it 

is open to argument that the maintenance of one’s temperature must call 

for less effort on the part of the organism in a warm than in a cold climate. 

Mere external temperature is, after all, only one feature of a tropical 

climate, and it is quite possible that other factors might explain why 

there should be different results in Rio de Janeiro and Java. 

Wet and dry climates.—Many years ago, when commenting on 

an allied matter, Professor Halliburton wrote :—“ In dry hot climates 

physical fitness is promoted by the taking of a considerable amount of 

our-of-door exercise. Quite otherwise is it in climates like that of the 

coast line of British East Africa, when the tropical sun is combined with 

the moisture-laden wind. Then the possibilities of heat loss by radiation 

and by evaporation are small, and the English official perforce reduces 

his heat production to a minimum. He lives indoors, takes as little 

exercise as possible, and the pallor of his countenance contrast strongly 

with the high colour which his colleague in India or Egypt exhibits. 

1 Dr. Almeida, A. O., “ Le metabolisme minimum et le metabolisme basal de 

l’homme tropical de race blanche. Contribution ci l’etude de l’acclimation et de la 

loi de la surface de Rubner-Richet.” Jl. de Phys. et de Path. Gen., 1919-20, \ ol. 18, 

pp. 7 13-730. 
2 Dr. Almeida, A. O. “ L’emission de chaleur. Le metabolisme basal et le 

metabolisme minimum de l’homme noir tropical,” ibid., pp. 958-964. 

3 Eijkman, C., “ Le metabolisme de l'homme tropical,” ibid., 1921, Vol. 19, pp 

33-35. 
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In a further paper,1 the author reaffirms his contention that the basal 

metabolism of tropical men is much lower than that of Pe°P e wl’° ™ 
in temperate climates. Eijkman’s results are now attributed to t 

fallacious method he employed, via. :-the apparatus of Geppert and 

Zuntz. Dr. Almeida states that analysis by the Geppert-Zuntz appara i 

does not give the mean composition of expired air, but approaches near 

to that of alveolar air, and he indicates how the error should be corrected. 

In similar studies in Japan2 the apparatus used was that of Benedict 

and Tompkin. One hundred and twenty normal men and women were 

studied. No essential difference was found in the basal metabolism 

of these subjects compared with that of Americans. Comparing the 

basal metabolism of various groups, e.g., policemen, teachers, conductors, 

motor-men, barbers, labourers, scholars, factory workmen, merchants, 

office girls and women labourers, the average variation was from 

_|_5-84 to_6-84 per cent. The basal metabolism was relatively higher 

in subjects of larger body size, in younger persons and in labourers. 

General effect of the tropics on the white man.—We do not 

seem to have reached the end of this subject. Commenting generally on 

the effects of the tropics, Eijkman, C.3 says that it is a wide-spread 

belief that tropical lands must of necessity be unhealthy, as is shown by 

the popular expression, “ the white man’s grave.” Professor Eijkman 

says that this is a fallacy. Not only are many of the tropical diseases 

capable of prevention or cure, but the increase of physiological know¬ 

ledge should furnish colonists, if suitably chosen, with the means which 

they ought to take in adapting themselves to the new conditions of 

life. No one denies or attempts to deny that the struggle for existence 

against the forces of nature is severer in hot climates, but the author 

shows in outline how acclimatization should be brought about. 

His first point treats of the so-called tropical anamiia, often incorrectly 

diagnosed by mere pallor of the countenance, and he italicizes his con¬ 

clusion (after outlining the evidence) that there exists no purely physiological 

ancemia of hot countries. The question of basal metabolism is next dealt 

with, but in no polemical vein. There are differences in diet, but the 

total calorie value is about the same in the natives as in those who live 

in cooler zones ; here the colonist might take a useful lesson from the 

inhabitants and lessen his protein intake. There is often a tendency for 

the European to do everything as usual ; if he accommodates his practices 

to meet that which is to him unusual there is no reason why he cannot 

1 De Almeida, A. O., “ Le metabolisme basal de l’homme,” //. Phys. et de Path. 
Gen., 1925, Year 23, Vol. 22, No. 1, pp. 12-18. 

2 “ The Basal Metabolism of Normal Japanese Men and Women,” by Hideo 

Takahira, from The Progress of the Science of Nutrition in Japan, Geneva, 1926. 

3 Eijkman, C„ “ Some Questions concerning the Influence of Tropical Climate 
on Man,” Lancet, 1924, May 3, pp. 887-893. 
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fit himself to the climate, for the climate is an unalterable factor. 

Adaptation must consist in altering a number of one’s habits, food, 

stimulants, clothing, exercise and so forth. 

Influence of Quinine on Metabolism.—As most people in tropical 

countries take a good deal of quinine, it may be mentioned in passing that 

according to Hardikar1 quinine has no action on protein metabolism 

in health ; that it does not reduce the gaseous exchange and heat pro¬ 
duction, except in a small proportion of fever cases, and then only for 

a few hours when given in maximum doses ; and finally, that it is not 

possible in non-malarial fevers to control tissue waste and to husband 

energy by means of quinine. 

Urine and blood of Bengalis and Europeans compared.—McCay 

gives the following interesting tables comparing urine and blood of 

Europeans and Bengalis, and showing how large a difference occurs under 

similar conditions of climate but unlike dietaries. 

Table II.—Urine. 

■ Constituents. 

Quantity .. 
In European. 

1440 

In Bengali. 

1200 
Specific gravity .. . . . • 1020 1013 
Urea .. grms. 35 13 
Total Nitrogen • • »t 18 6 
Freezing point ° c. - 2-5 - 1-24 
Chlorides .. grms. 15 10 
Phosphates • • tt 3-5 0-918 
Uric acid • • 11 0-75 0-452 
Sulphates .. • • tt 2-5 1-880 

Table III.—Blood. 

Composition. In European. 
(Schmidt) 

Water .. .. .. .. .. 78-87 

In Bengali; 

79-88 

Total solids • • • • 21 • 13 20-12 

Proteids • • . . 19-17 18-23 

Salts • • • • 0-78 1 -06 

R.B.Cs. • • • • 5,000,000 5,300,000 

Whites • • • • 6000-8000 9000 

Hb. per cent. 100 81 

Sp. Grav. 1054-1057 1055-1058 

Chlorides (serum) • • 0-55 0-72-0-75 

Time of coagulation . . min. 4-7 1-75-2-5 

B.P systolic mm. Hg. 115-130 90-105 

He continues: “ We have in the blood of the Bengali a reduction, 

compared with the average European, of up to 25 per cent, in respect 

to its haemoglobin and with this 25 per cent, decrease in its oxygen 

carrying capacity we have, at the same time, the pressure at which 

it flows in the vessels on a much lower scale than in the European. 

“ The effects of these conditions must be to modify very markedly the 

physiological requirements of nutrition, and to a considerable extent 

3 Hardikar, June 28th, 1924, pp. 1125-1127. 
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affect the growth, power of muscular contraction and general metabolism 

-of the individials of such a community. 
From the evidence of differences in the chemical composition of the 

blood enumerated above, it may be fairly deduced that the diet poor 

in nitrogen—is the cause of the changes. The blood in chronic under¬ 

feeding does not as a rule show any very great variations in composition, 

as it is able to maintain its composition more or less normal even under 

very adverse circumstances ; but the changes that do occur are all of 

the same type, as we have shown are to be found in the blood of the 

Bengali. Von Hoesslin states that chronic underfeeding influences the 

total volume of the blood, as well as the mass of all the tissues, and produces 

individuals who are poorly supplied with blood, fat and muscle. 

We may, therefore, conclude that, so far as the evidence from the 

blood is concerned, the Bengali falls short of the standard of the European 

in this respect also. His nitrogenous tissues are not given the option 

of drawing their nutritive material from so rich a source, nor have they 

the same opportunity of obtaining as free a supply of the all important 

life-sustaining oxygen. There is no deficiency in the absolute number of 

the red and white cells of the blood ; but more or less similar conditions 

have been found in the blood of the several professional fasters during 

the periods of their fast. This, as far as one can say, would appear to be 

an effort on the part of the cell-forming tissues to maintain the composition 

of the blood as nearly normal as possible—in this way attempting to make 

up for the deficiency in haemoglobin and protein elements. The increased 

salinity of the blood, which we hold is ever an accompanying feature 

of anaemia, is present also in the anaemia of the Bengali and is probably 

the explanation of the increase in the coagulability, alkalinity and specific 

gravity. How far these different conditions may be explained by an 

inspissation of the blood—an oligaemic rather than an anaemic condition 

—is a question that cannot at present be decided. 

While it is impossible to state dogmatically that these different 

factors are due to the insufficient supply of proteid in the food, it would 

appear to be the most plausible, and as far as the facts go, the only 

explanation. We shall have further evidence to produce with regard 

to the comparative strength and power of performing work of the Euro¬ 

pean and the Bengali; at present it will be sufficient to say that the latter 

in this respect falls far short of the former—up to, in many instances, 

as much as from 60- per cent, to 75 per cent. This is not due to any 

deficiency in the energy producing carbohydrates and fats, for, as we 

shall show later, their diet is very rich in the carbohydrate element 

We hold, on the other hand, that it is due to a lack of muscular develop¬ 

ment, and to the lower condition of vitality that must follow from the 

composition of the blood exhibiting the lower physiological limits of 

such necessary constitutents as haemoglobin and floating proteids of 
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the plasma combined with a lower scale of arterial pressure. All these 

facts react not only on the muscular tissues but affect every tissue of 

the body, and particularly the delicate mechanism of the central nervous 

system. These findings may be compared with those of Dr. W. Darsome, 

of the Dutch East Indies, 1925 Report, Part II. He was unable to prove 

any pronounced chemical changes in the blood during acclimatization, 

but he thinks that this may be due to the technical difficulties of such an 

investigation. His findings are recorded below :— 

Figures obtained from the Dutch East Indies. 

Table IV.— Hcematocrit-volume in defibrinated blood. 

Examined :— 
(i) 35 natives : Minimum, 40-8 ; maximum, 55■ 1 ; average, 48-27 percent. 

(ii) 13 Europeans: Minimum, 42-2 ; maximum, 53-4 ; average, 48-38 per cent. 

Greatest deviation between double experiments, 1 -5 per cent. 

Analysis of rest-nitrogen in full blood. 
Examined :— 

(i) 7 native pupils and servants of the Medical School : Minimum, 20 ; maxi¬ 
mum, 25 ; average, 22-8 mg. per cent 

(ii) 3 native physicians : Respectively, 22-6, 25 -7 and 27-7 mg. per cent. 
(iii) 5 Eurasians, 1 Chinese and 1 Arab : Respectively, 23-5, 27 -7, 29-3, 32-4 

and 27-6 mg. per cent. 
(iv) 9 Europeans: Minimum, 28; maximum, 32-8; average, 29-8 mg. per 

cent. 

Greatest deviation of double-experiments, 10 per cent 

A nalysis of glucose in full blood. 
Examined :— 

(i) 11 natives: Minimum, 56 ; maximum, 89 ; average, 75-2 mg. per cent. 
(ii) 7 Europeans : Minimum, 74 ; maximum, 105 ; average, 87 mg. per cent: 

Greatest deviation of double-experiments between 5 and 10 per cent. 

Analysis of cholesterin in serum. 
Examined :— 

(i) 16 natives (14 of them on an empty stomach). 
(ii) 9 Europeans (6 on an empty stomach ; 2 of the latter were women). 

Figures of the experiments on an empty stomach :— 
Natives: Minimum, 160; maximum, 290; average, 204 mg. per cent; 
Europeans : Minimum, 130 ; maximum, 300 ; average, 212 mg. per cent. 

Greatest deviation of double-experiments, without difference in 

colour, ± 10 per cent ; often difference in colour, in that case only 

estimation possible, up to 15 or 20 per cent. 

Figures obtained from Kenya.—According to a report from Kenya1 

most useful investigations have been carried out in that country of 

which the following summary may be given. 

1. Sugar tolerance.—From thirty-four cases investigated by means 

of sugar tolerance tests, it appears that the curve in natives generally 

shows a somewhat delayed return to the normal level as compared with 

the accepted normal curve for Europeans. In a few cases investigated, 

1 Kenya, Fifth Report of the Dietaries Sab-Committee of the Committee of Civil 

Research, Oct., 1929. 
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the European curve in Kenya values was found, 

A considerable number of g among ulcer cases. 

Cakmm " ^ "" 

as follows:— 
Table V. 

All cases .. • • * • . . 
90 cases (prisoners and shamba boys) 
32 cases (suffering from ulcers) 
Of those, cases before treatment . . 
Of those, cases after treatment 
13 Europeans 

Average Ca. mg. 
per 100 c.c. 

9-6 
9-4 

.. 100 
9-9 

.. 10-3 

It will be seen that the general figures for natives is somewhat low , 

the figure for ulcer cases, even on admission, is somewhat higher than 

the general average, but rises still higher on discharge. The European 

value is distinctly higher than the native value, being above home hgures. 

3. Fifty-seven inorganic blood phosphorus estimations showed the 

following results :— 

Table VI. 

Europeans (17) 
Normal natives (15) 
Ulcer cases (25) 

Mg. per 100 c.c. 
.. 3-43 
.. 3-68 
. . 4-55 

The high inorganic phosphate could not be correlated with the recent 

dietary regime of the cases. Urea concentration tests showed that it 

was not related to any renal damage, yet its association with ulcer 

appears sufficiently definite to call for further work along these lines. 

4. There does not appear to be any marked change in the p.H value 

of the blood. 
5. Blood counts on 49 natives and 8 Europeans showed a lymphocy¬ 

tosis in all natives, normal and ulcer cases. The hemoglobin percentage 

was somewhat low in ulcer cases. 

6. Blood pressure estimations on 250 cases showed that the systolic 

blood pressure in natives is somewhat low and especially in ulcer cases. 

It is a little lower in Europeans resident in Kenya than at home. 

Diastolic pressure shows little variation. 

The above findings show that the native has an abnormal type of 

blood sugar tolerance curve and that frequent high fasting blood sugar 

values occur. This is associated with a calcium content lower than 

that of Europeans at home and still lower than that of Europeans in 

Kenya, and with an inorganic phosphorus content which is markedly 

higher than that of Europeans, without evidence of renal damage or 

acidosis. Both calcium and inorganic phosphate are higher in ulcer 

cases than in the normal native. It is very significant that these changes 

(b 13101)Q c 



32 DIETETICS IN WARM CLIMATES 

from the normal are in the direction in which the composition of the 

diet differs from the accepted standard. It is not commonly regarded as 

easy or possible to alter appreciably the composition of the blood by 

dietetic treatment. These findings must, however, be regarded as 

evidence that it is possible to do so. 

The biochemistry of avitaminosis.—We may now consider the 

biochemistry of avitaminosis as such conditions are relatively common 

in the tropics. McCollum and Simmonds1 discuss the changes in blood 

in avitaminosis. Funk and Schonborn (1914) found an increased sugar 

content in the blood of pigeons to result from lack of the vitamin B and 

a diminished amount of glycogen in the liver. Hirai (1921) observed 

that a deficiency of vitamin B caused hyperglycemia in rats. Matthew 

(1921) stated that the addition of vitamin B to the diet of infants suffering 

from metabolic disturbances apparently increases the “ index of 

tolerance ” for food and results in a rapid increase in the appetite, weight 

and number of red blood cells. Abderhalden (1921) reported that pigeons 

fed polished rice have a red cell count of not more than 50 per cent, of 

the normal value. He did not note a loss either in total weight or in 

water content of the brain, heart, lung or kidney in starved pigeons or 

in pigeons fed polished rice with addition of yeast. Collazo (1922) found 

the blood sugar concentration in avitaminosis is a kind of under-nutrition. 

Palmer and Hoffman (1922) reported that the decrease in total solids and 

in the nitrogenous constituents of the blood, both protein and non¬ 

protein, as well as the diminution in the erythrocytes are probably due 

to self-imposed starvation which accompanies the later stages of poly¬ 

neuritis in pigeons. Simple inanition in its advanced stages is accom¬ 

panied by a decline in the relative amount of protein in the blood which 

is not apparent even in acute polyneuritis. 

Suski (1923) observed polyneuritis pigeons to show a low erythrocyte 

count. After 15 minutes’ irradiation for 7 days the count was markedly 

increased. The leucocytes remained unchanged. Collazo and Bosch 

(1923) found that during the first 5 weeks on a vitamin-free diet, dogs 

showed a slight hypolipemia. This was followed by a stage of hyper¬ 

lipemia which was at its maximum at 11 to 13 weeks. Thereafter blood 

fat decreased markedly, almost reaching the normal value at the end of 

the sixteenth week, when death occurred. Alpern (1923) stated that the 

amino-acid nitrogen which ran parallel with the rest-nitrogen increased 

in both groups. The alcohol-ether soluble fraction also showed a 

slight increase. Collazo (1923) reported the carbon dioxide combining 

power of the plasma to be lowered in the last stages of avitaminosis in 

dogs, guinea pigs and pigeons. This, he believed, not to be primary but 

the result of inanition. 

Thompson and Carr (1923) found a marked increase in the uric acid 

1 McCollum and Simmonds, loc. cit. 
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and creatinin content of the blood with the onset of polyneuritis MattUl 

(1923) stated that deprivation of vitamin B in contrast to tasting was 

not accompanied by an accumulation of nitrogenous products in the 

blood. Hayashi (1923) reports that the bicarbonate concentration 

of the plasma in beriberi, excluding the cardiac form, varied from 

0-692 to 0-31 per cent, in 14 cases. The normal values were 0-708 to 

0-535 per cent. The urea and nitrogen content of blood was slightly 

higher than normal. Nitzewcu and Cadarin (1923) noted that in pigeons 

fed either polished rice or autoclaved corn or a synthetic diet deficient 

only in vitamin B there was a diminution of red cells and a lowering of 

the haemoglobin content. The resistance of the red cells also showed 

a tendency to diminish. There was a constant increase in the cholesterol 

content of the blood. 
McCarrison (R) showed that avitaminosis causes an almost complete 

disappearance of lipoids from the cortex of the adrenal glands (Cramer), 

and it seems probable that in pigeons the addition of butter to the 

deficient dietary of autoclaved rice prevented, to a considerable extent, 

this disappearance. That this view is correct is shown by recent observa¬ 

tions of Cramer, who finds an extensive depletion of lipoids from both 

the adrenal cortex and glandular adipose tissue when there is deficiency 

of vitamin A. With deficiency of vitamin B, this severe depletion does 

not occur, although the distribution of lipoids in the adrenal cortex 

becomes irregular: in these circumstances the glandular adipose 

tissue continues to hold a fair load of lipoid. On the other hand, when 

both vitamin A and vitamin B are deficient, there is a great disappearance 

of lipoid from both the adrenal cortex and the glandular adipose tissue. 

When Cramer's observations are taken in conjunction with his own, 

they appear to indicate that the occurrence of oedema is associated with 

a dispersal of lipoid from the adrenal cortex and with an accumulation 

of epinephrine in the medulla. That is to say, oedema-production is 

associated with profound disturbance of lipoid metabolism as well as 

with profound disturbance in function of the adrenal cortex. Other 

evidence pointing to disturbance of lipoid metabolism is to be found in 

the great reduction of the lipoid-content of the blood which occurs in 

war oedema (Maase and Zondek; Knack and Neuman) and in 

beribeii (de Langen and Schut). These are among the points which 

come up for consideration in attemptimg to interpret the significance 

of the adrenal changes associated with oedema. They represent, 

however, but one aspect of a vaster problem which concerns the metabolic 

functions of the adrenal glands in general. In what way, for instance, 

are these organisms concerned in the metabolism of protein and in the 

metabolism of fat ? Is the high content of epinephrine, consequent on 

avitaminosis, related to the dispersal of lipoid from the cortex, or to 

(B 13101) Q 
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failure of protein in metabolism ? Is epinephrine the ash from the 

cortical fire ? Is it a mere excretion, as suggested by Gley, or is it a 

powerful hormone concerned in the control of metabolic processes ? A 

definite answer to these questions is necessary before the true significance 

of the association of adrenal derangement and oedema can be truly 

evaluated. In the meantime we can conclude that in the presence of a 

diet deficient in vitamins A and B, in protein, and excessively rich in 

starch, oedema-production is associated with derangement of adrenal 

function both as to its cortex and as to its medulla. This disturbance 

of function is evidenced by great enlargement of the glands, dispersal 

of lipoids from the cortex, and an increased epinephrine-content of the 

medulla. 

Two main facts emerged from these studies:—The functional 

perfection of the adrenal glands is dependent upon the balance of the 

food and upon the quality and quantity of its vitamins. An intimate 

relationship exists between the adrenal glands and the metabolic pro¬ 

cesses of the animal organism. 

Higuchi1 found that in cedematous and atrophic beriberi, but not 

in cardiac forms, some alteration of the basal metabolism was observed. 

In experimental B avitaminosis in healthy men there was no definite 

change from the normal. A spore-bearing bacillus was isolated from 

boiled rice which was not destroyed by the gastric juice but was by 

pancreatin. Cultures of this given by month to chickens and monkeys 

produced beriberi-like symptoms. The author thinks that some cases 

clinically diagnosed as beriberi may be caused by the toxic action of this 

bacillus. In advanced cases of human beriberi there was a reduction 

in the red cells, haemoglobin, fibrinogen and blood gas content, a reduced 

coagulation time and precipitation rate. In polished rice disease there 

was a reduction in the red cells, haemoglobin and viscosity, but the blood 

protein content and fibrinogen were increased by 50 per cent. ; the 

coagulability and precipitin rate was also increased. In starvation 

and in artificially bred animals the red cells, haemoglobin, serum protein 

and viscosity were all decreased, but the fibrinogen was either unchanged 

or increased. The red cell precipitation rate and coagulability were 

increased. In beriberi and B avitaminosis there was no accumulation 

of CO in the blood, although there might be some acidosis. The latter 

he considered was due to an increase of the H-ion content of the blood 

caused by the production in excess in the tissues of organic acids and 

metabolic by-products, which lower the blood alkalinity and finally 

alter the H-ion concentration. 

1 Higuchi (Sakaye), " On Beriberi-Like Disease of the Chicken and Monkeys by 

Feeding with a species of Bacillus Subtilis,” Saikingaku Zasshi (Jl. of Bad.), 1925, 

April, No. 350 (J.M.W., Nov. 15th, No. 11, pp. 323-324). From Trop. Dis Bull., 

Vol. 23, No. 5, p. 343. 
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Experiments were carried out to determine the differential causative 

factors if any, of beriberi oedema in the initial and advanced stages of 

the disease. 'The author found that oedematous beriberi might be 

divided into two forms, firstly, those in which the oedema had no relation 

to any disturbance of the kidney functions, and secondly, those cases in 

which the cedema was due to defective kidney excretion, as shown by the 

hypophosphite of soda test, the deficiency running parallel with the amount 

of the oedema. The foregoing experimental work suggests that many 

of the biochemical variations between Europeans and native subjects 

in the tropics or between subjects in the tropics and those in tempeiate 

climates depend on deficiencies in the protein, fat or salt content of 

dietaries or on vitamin deficiencies rather than on any physiological 

effect of tropical climate per se. 

Summary. 

The value of foodstuff to human beings must be assured on biological 

rather than on chemical grounds. The coefficient of absorption varies 

according to the nature of the foodstuff, methods of preparation and 

cooking. The harmful effects of excessive proteins are negligible com¬ 

pared with those arising from a dietary deficient in proteins. Fats are 

essential in a dietary and fat-soluble vitamins alone are not enough. 

The association of vitamin B and fats is discussed. There is often 

difficulty in providing fats in the tropics and cod liver oil is useful in this 

respect. Carbohydrates are essential but often bulky and give rise to 

difficulty of digestion, fermentation and consequent loss of potential 

energy. 

Tropical heat has marked physiological effects, but it must be remem¬ 

bered that different foodstuffs modify physiological processes so that the 

role of each factor is at present undetermined. Conflicting evidence 

is produced as to whether basal metabolism varies in the tropics from 

that prevailing in temperate zones. Wet and dry tropical climates 

may account for the different results obtained. Some general effects 

of the tropics on the white man are mentioned. Information is given as 

to the influence of quinine on metabolism. Urine and blood biochemistry 

is discussed, and the difference arising in the India, Dutch East Indies 

and the Kenya investigations are reported. The chapter ends with an 

account of the biochemistry of avitaminosis, and its significance to the 
subject as a whole. 



In gastric and intestinal 

diseases, Sanatogen is 

the ideal dietetic food 

“ When there is gastric trouble with 

vomiting or sickness, Sanatogen is, 

in my experience, the best of artificial 

foods, easily retained and easily 

assimilated ” 

—writes an author in the “ Br. Med. Journal.” 

Prof. Dr. C. A. Ewald, of Berlin University, 

demonstrated that patients suffering from 

typhus abdominalis absorb Sanatogen with 

the same ease as healthy persons 

Seymour F. Sharkey (Lancet) showed that the 

absorbability of Sanatogen by the rectum is 

as high as 75*8%. 

Sanatogen is not only a concentrated 
food substance and regenerator, but 
also a physiological nerve tonic. Its 
combination of casein and glycerophos¬ 
phate of sodium gives it an advantage 
over other food preparations, the 
nerve cells themselves being nourished 
by the phosphorus it contains. 

SANATOGEN 
Casein-sodium glycerophosphate 



Calcium-retention 
depends upon the degree of 

Blood Alkalinity 

Indications 

for 

KALZANA. 

Pregnancy and Lactation : 

Kalzana prevents dental 

caries and tetany (Prof, 

v. Jaschke). 

Menstrual Disorders : 

Kalzana counteracts in¬ 

flammatory affections of 

the genitalia interna 

(Med. Press & Circ., 1925, 

June 3.) 

Tuberculosis : 

Kalzana stops the in¬ 

flammation by its specific 

antiphlogistic and anti¬ 

exudative action and 

counteracts the neuro¬ 

toxic symptoms (Wien. 

Med. Wochenschr., 1929, 

page 633). 

Experiments have shown 

that calcium losses are 

closely connected with a 

decreased alkalinity of 

the blood. Only when 

the blood alkalinity is 

increased to the required 

degree does adequate cal¬ 

cium retention become 

possible. 

Kalzana—the double salt 

of calcium-sodium-lactate 

—is entirely absorbed by 

the organism, for the 

sodium lactate is con¬ 

verted in the body into 

sodium carbonate, thus 

raising the blood alkali¬ 

nity and ensuring good 

calcium retention. 

Dermatitis : 

Kalzana counteracts 

exudative dermatitis 

(eczema, urticaria, etc.) 

(Dermat. Zentralbl., Vol. 

23, No. 5). 

Kalzana 
calcium-sodium-lactate. 



TO BETTER HEALTH 

pHE ENTERPRISE of Kingsway 
Chemists, Limited, in bringing a 

modern service to West Africa does 
much to assist medical men in their 
difficult work. Some five years ago 
the first pharmacy was opened in Accra. 
Since then the chain has been length¬ 
ened, and to-day modern pharmacies 
are performing their good work in 
Kumasi, Sekondi and Cape Coast. 

This year the first Nigerian Branch has 
been opened in Lagos. So enterprise 
continues, and Kingsway Chemists 
hope before long to establish them¬ 
selves in every important centre 
throughout British West Africa. 
Every depot is in charge of a qualified 
chemist. 

Kingsway Chemists earnestly appeal to 
the medical profession of West Africa 
to encourage their enterprise, and to 
help them towards their objective—an 
objective which is no small aid to 
better health in a difficult land. 

KINGSWAY CHEMISTS, LTD. 
GOLD COAST & NIGERIA. 



CHAPTER III 

SALTS, VEGETABLES AND CONDIMENTS 

Salt contents of various soils—Survey of major world soil groups Edible eaiths 

Variations of salt content in soils, foods and tissues—Sodium—Chloride— 
Phosphorus—Sulphates—Potassium—Calcium—Magnesium—Total chlorine— 

Iron—Iodine—Manganese—Zinc—Fluorine—Silica—Deficiency results—The 

importance of vegetables—Native condiments, nature and effect Betel 

chewing—Nuoc-man—Mam Tom—Prahoc—Padec—Ngapi—Balachoung—Poll 

Lemu—Terassi. 

It is well known that a sufficiency of various salts is a necessity for a 

balanced dietary. Yet before these salts can get into the foodstuffs 

they must be present first in the soil. A superficial enquiry into the salt 

content of various soils in the tropics is recorded in Table VII, page 40, 

and shows that the figures obtained vary considerably. Although there 

may be a selective ability on the part of certain plants to concentrate 

the elements deficient in the soil, yet the inference is probably correct 

that when mineral deficiency exists in the soil, it will persist in the food 

of the people. The same statistics suggest a definite relationship between 

rainfall and mineral content of soil. It is possible that foodstuffs vary 

in composition more greatly than is at present believed, and that this 

variation depends on meteorological factors. It at any rate suggests 

the advisability of instituting local analyses of foodstuffs and not 

depending on book figures. In this connection Sir John Russell in a 

personal communication to the author says :— 

Broadly speaking, one can say that the substances present in the 

soil get into the plant, and that the amount present in the crop increases 

or decreases with the amount present in the soil. If, therefore, one soil 

is richer in potash than another, the probability is that the crop on the 

richer soil will contain more potash than on the poorer. This, however, 

refers to the whole crop per unit area. The additional material taken 

rom the soil may bring about a great increase in the production of plant 

material by increasing photosynthesis so that the weight of crop per 

unit area may be considerably increased. The percentage of the soil 

constituents per unit weight may be no more and, indeed, may be less in 

t re crop on the richer soil than in that on the poorer soil. For example 

hiking two soils differing in their phosphate content, the richer may 

Dhosnhorn! Tn y ^ Cr°P tha" ‘he P°°rer’ and the total amount of 

fncrease n thr 7P T WlH be greater’ but in virtue of the large 
increase m the number of tons per acre the amount per ton may be less 

coi^sdtuentsTn^thl' soil ^ “iP ^ ** 
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Table VII.—Soils (parts per 1,000). 

Locality. Lime Citric Citric- 
CaCo3 Potash. Phosphoric 

Heavy Rainfall Zones (over 80 inches). 
Light Soils— 

Dominica 0*014 0-0210 0-0077 
Ceylon . . — 0 023 0-018 
Nigeria . . — 0-0064 0-0002 
Sierra Leone — 0-0092 0-0014 
Malay .. ?nil-0 *004 0-0106 0-0059 

Medium Soils— 
Dominica . . — 0■0222 0015 
Malay . . — 0-0122 0-0114 
Sierra Leone — 0-0070 0-0003 

Fairly Heavy Rainfall Zones (50- -80 inches). 
Light Soils— 

Nyasaland . . — 0-0198 0-0274 
Uganda . . — 0-0108 0-0067 
Zanzibar . . — 0-0095 0-0002 
Dominica 0*028 0-0154 0-0319 
Congo Beige . . — 0-0158 0-0008 
Gold Coast . . — 0-009 0-0070 
Nigeria . . — — — 
Ceylon . . — 0-133 0-0100 

Medium Soils— 
Kenya . . — 0-0265 0-0008 
Nyasaland . . — 0-0145 0-0385 
Uganda — 0-0195 0-0425 
Mauritius 0*034 0-043 0-0083 
Nevis 0*0079 0-0145 0-0057 
Nigeria . . — — — 
Malay . . — 0-0070 0-004 

Heavy Soils— 
Kenya .. — — — 
Nyasaland — 0-0318 0-0237 
Uganda — — — 

Medium Rainfall Zone (25-50 inches). 
Light Soils— 

Ceylon 1*68 0-0206 0-0140 
Kenya 6*66 0-0217 0-0167 
Nigeria . . — 0-0105 0-0009 
Gambia . . — 0-0035 0-0031 
Nyasaland . . — 0-0252 0-0720 

Medium Soils— 
Kenya — 0-0315 0-0507 
Gold Coast . . — 0-0069 0-0006 
Gambia — 0-0213 0-0061 
Nyasaland . . — 0-0450 0-0750 
Mauritius 0*028 0-0200 0-0020 

Heavy Soils— 
Kenya 10*3 0*0280 0-0484 

Gold Coast .. .. — — — 

Light Rainfall Zone (10-25 inches). 

British Somaliland .. 1-77-2-43 0-0323 0-0524 

Sudan 4-1 — — 

Arid Zone (less than 10 inches). 

Malay Highlands. .. — — — 

I am indebted to Dr. Martin, Agricultural Chemist, Sierra Leone, for the above 

figures. 
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A brief but valuable study of this subject has been contributed by 

Mr. L. A. Wolfganger, of Columbia University, to the “Geographical 

Review ” for January, 1929. The development of the study of soil science 

in recent years has been rapid both in the United States and Europe, 

and the author gives from the American point of view some interesting 

suggestions for the division of the world into major soil groups and their 

relation on the one hand to known facts of economic geography (such 

as food supplv), and on the other hand to climate. He claims that far 

more attention should be paid to the chemical, physical, and biological 

properties of the soil itself than to its parent material or the actual method 

of accumulation, since the texture, colour, structure, and chemical 

composition of the soil all unite in determining its value for agriculture, 

and this is its most important aspect. Of these, structure is exceedingly 

important, for on it depends the response to fertilisers and the final 

output when utilized for crops. He emphasizes the fallacy of regarding 

soils as necessarily having the fundamental characteristics of the parent 

rock. He instances the variety of soils which may be derived from 

loess and conversely the uniformity of soils in the group known as 

“ Chernozens ” (black earths), although these may be derived from a 

large variety of parent rocks, ranging from granite to loess. With 

European pedologists the author agrees that climate is the most important 

soil-forming agent. Uniformity of climate tends to produce uniformity 

of soil, though soils vary in age (and therefore in formation), as they may 

be young, mature or old. 

Basing his decisions on the dominant nature soils of each group, 

he suggests the following seven major groups, the first four being 

non-lime accumulating, and the last three being lime accumulating 
soils. 

A. Non-Lime accumulating Soils.—(a) The Laterites, which are 
characteristic of the hot steamy areas of the tropics. They are not 
primarily good for commercial agriculture, but future development 
might result in their supporting a fairly dense population on low-latitude 
crops. (b) The Podsols, which constitute the dominant whitish or grey 
soils of the northern coniferous forests. This term is adopted from the 
Russian (meaning ashy). They are acid and deficient in organic matter. 
Manuring is essential if they are to produce well. , At present they are 
largely under potatoes, rye and barley, (c) The Red Earths, which form 
sods in middle latitudes. They are in some ways akin to the podsols 
and in others to the laterites. (d) The Grey-Brown Earths, which 
characterize the cool humid lands of North-Western Europe and the 

covers "are'low "'T Stat<S' They develoP under deciduous forest 
’ v ln hme-content and moderate in fertility They are 

good in structure. With ample manuring, large crops of grains foots 
hay and fruits can be raised and a large population supported 
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B. The Lime accumulating Soils.—(e) The Chestnut Earths, 

which characterize semi-arid regions. Specialized farming methods 

are necessary if crops are to be a success. (/) The Grey Earths, which 

constitute desert areas when the surface is pebbly, sandy or rocky. Little 

life is supported except in oases, (g) The Chernozens, which constitute 

one of the most striking groups in the world. They attain enormous 

extent in Russia. They are wonderfully rich and produce vast quantities 

of grain, especially wheat. Their structure is excellent, they are deep and 

full of organic matter ; hence their name (black-earth). 

With regard to manuring, McCarrison has pointed out that the vitamin 

content of many foodstuffs varies in relation to the amount of natural 

or artificial manure used. 

We see then that there are considerable variations in the salt contents 

of the soils. In a recent survey of the literature Foster1 has shown that 

a deficiency of some mineral constituent or constituents in the foodstuffs 

of animals or human beings is frequently indicated by pica, i.e., a depraved 

appetite. This may take various forms, such as earth eating, bone¬ 

eating or eating of faeces. These deficiencies of certain mineral constituents 

have been found to occur in the natural fodder consumed by animals and 

the locally-grown foodstuffs consumed by the natives in various parts 

of Africa. As has been pointed out by Foster the natives, apparently 

in an endeavour to make good these deficiencies, themselves consume 

and feed to their cattle various edible earths and salt licks either occurring 

in or imported into their districts. 

Edible Earths.—A number of samples of such earths and native 

salts were received at the Rowett Research Institute, Aberdeen, through 

the Colonial Office and analysed.2 

It will be seen (Table VIII) that whilst many of the salts, such as three 

from the Kano Province, and Gallo and Dakalla from the Sokoto 

Province, are fairly pure ; others, such as the three from the Bauchi 

Province, are heavily loaded up with silica. 

There are three indigenous Kashmiri cures for “ trouble in the bones.” 

Of these one is a special clay called Baramulla earth. A lump of this 

earth was analysed by the Clinical Research Association, who reported 

that it was a ferruginous clay containing a fairly high percentage of 

calcium phosphate (calcium phosphate 16-2 per cent., ferric oxide 11*8 

per cent., hydrated aluminium silicate 41-2 per cent., and undetermined 

residue 0-8 per cent). Sulphates were present to a very small extent. 

The radio-activity of the sample was not more than is usually found in 

any natural earth ; arsenic and similar metals were not detected. 

1 Foster, Kenya and East African Medical Journal, 1927, \ ol. 4, p. 68. 

2 Goddon, “ Notes on Certain Edible Earths and Native Salts from Nigeria, 

West African Medical Journal, 1929, Vol. 2, pp. 187-9. 
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While there is evidence of a lack of some salts, in many cases there is 
an excess of sodium chloride in tropical dietaries. It is estimated that 
the optimum amount of sodium chloride in a dietary is ten grams per 
day. Hadjioloff1 shows that the sodium chloride content of meat 
depends largely upon the amount of blood remaining in it. Salt water 
fish may contain 10 times more sodium chloride than fresh water fish. 
Smoked herring contains about 15 per cent of sodium chloride. Refer¬ 
ence may be made to a 1 able in this article showing the sodium content 
of various foods, natural, prepared and preserved. 

Sodium Chloride.—The quantity of chloride passed in the faeces 
is very constant and bears no relation to the total intake of salt in the 
food ; it in all probability varies with the percentage of the foodstuffs 
that passes on unabsorbed. Practically complete absorption of the added 
salt takes place whether the amount is large or small; a large amount of 
salt in the dietary entails an increase in body weight, due to retained 
water. 

Salt Fever.2—So called salt fever follows the administration of 
concentrated solutions of sodium chloride (100 c.c. of 3 per cent, solution 
by mouth to infants, and hypertonic solutions intravenously to children 
or adults). It is by no means as rare as most observers believe, and should 
be watched for whenever concentrated solutions of sodium chloride are 
administered. The fact that the metabolism of one patient observed 
did not increase as the temperature rose, suggests that the fever is the 
result of diminution of the loss of heat rather than of increase of the 
production of heat. When the temperature is below 101° F., there are 
almost no symptoms, but when it rises to 103°-104° F. the whole body 
may become brilliant red as in scarlet fever, the skin may become dry and 
symptoms of acidosis appear. Under extreme conditions the lungs 
may become cedematous. The condition is usually self-limited and 
disappears in a few hours if no more salt is given. 

Phosphorus.—The phosphorus eliminated in the urine added to that 
eliminated in the Feces is largely a measure of the metabolism of nucleo- 
proteins. Phosphorus compounds are essential to all tissues of the body, 
and the growth of new tissue involves storage of phosphorus along with 
storage of amido-acids in the form of protein. Sherman states that a 
study of the data of 93 phosphorus experiments upon 27 subjects has 
shown a range of 0*52 to U75 grams, with an average of 0-96 grams 
phosphorus (2-20 grams, Phosphorus Pentoxicle) per 70 kilograms of 
body weight per day. Add to a 50 per cent. “ factor of safety, and 
we have approximately 1 -5 grams of phosphorus as the lowest intake 
which is compatible with safety for the adult. A freely chosen diet does 

1 Haijioloff, “ The Normal Metabolism of Sodium Chloride and its Importance 

in Nutrition,” J. Amer. Dietet. Assoc., 1928, Vol. 4, pp. 149-156. 
2 Clinical Pediatrics, by Talbot, Harvard University. 
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not always furnish an abundance of phosphorus compounds. Sherman 

concludes that food habits are more likely to lead to a deficiency of 

phosphorus compounds than to a deficiency of protein in the diet, and it 

is not improbable that many cases of malnutrition are really due to an 

inadequate supply of phosphorus compounds. 

McCollum has stated “ meat is essentially lacking in fat-soluble 

vitamin A. It does, however, contain phosphorus, and but little calcium, 

and serves to change the ratio between these elements in the diet." This 

change in ratio, he has shown, is of great importance in the etiology of 

rickets, and in the production of dental defects and disease. McCollum 

and others from experiments on rats found that the disturbances in the 

deposition of lime salts in cartilage and bone, and the changes in the cells 

of those tissues which give rise to the pathological complex known as 

rickets, may be produced, apparently, in rats by disturbances in the diet 

of the optimal ratio between calcium and phosphorus in the absence of 

an amount of an organic substance contained in cod liver oil sufficient to 

prevent them. The results of a large number of experiments seemed to 

indicate that in so far as calcium and phosphorus are concerned, the 

physiological relation in the diet between the two is of infinitely greater 

importance in injuring normal calcification than is the absolute amount of 

the salts themselves. In a later paper McCollum and others (1922) reported 

the results of many experiments on rats which showed that a close relation¬ 

ship exists between vitamin D, calcium, phosphorus, the ratio of calcium 

intake to phosphorus intake, and tooth development and preservation. 

Sulphates. Sulphur is contained in both animal and vegetable 

proteins. That which is taken in the food is excreted in the urine 

in the form of sulphates, normally to the extent of about one gram 
daily. 

Potassium.—Vegetables are rich in potassium, especially peas, 

beans and potatoes. Milk and beef are animal sources of these salts. 

The potassium salts taken into the body form carbonates which balance 

the sodium salts in the blood and tissues, forming a partial exchange of 
potassium chloride and sodium carbonate. 

Calcium.1 Lime constitutes about 2 per cent of the body weight 

or a greatei proportion than any of the other inorganic elements Sher¬ 

man states that the ordinary mixed diet of Americans and Europeans 

living in cities and towns is probably more often deficient in lime salts 

ban any other chemical element, and concluded that the food of a 

family should furnish at least 0-67 gram of calcium per head per day 

me„C aSCTur^man aU'h0rlt:eS P'aCe the dail>' requirements for 

rccord nftn T t 8A™ “ C‘Um °XidC °r '-°7 §rams °f calcium 
ccording to Lusk, who quotes Tigerstedt’s statement that the diet 

1 Stitt, Diagnostics and Treatment of Tropical Diseases. 
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of Finns contain between 2 and 6 grams of calcium oxide daily. The 

average adult, therefore, should have available in his food daily not less 

than one gram of calcium. Sherman states that more attention should 

be given to the choice of such foods as will increase the calcium content 

of the dietary. “ The use of more milk and vegetables with less meat 

and sugar will accomplish this and usually improve the diet in other 

directions as well. By far the most practical means of insuring an abun¬ 

dance of calcium in the dietary is to use milk freely as food.” As 

fresh milk of good quality is rarely obtainable in the tropics, this element 

must be supplied by canned or dried milk or other foods which are the 

principle sources of calcium in utilizable form, such as eggs, spinach, 

turnips, cabbage, lettuce, cauliflower, peas, beans, string beans, carrots, 

parsnips, apples, pineapples, and the other citrus fruits. McLaughlin 

(1927) has compared the calcium balance of a diet in which spinach sup¬ 

plied a very high proportion of the calcium with that of the same diet 

in which milk furnished an equal proportion of this element. The 

results were favourable for spinach even when it furnished 70 per cent, 

of the lime in the diet. A diet that is deficient in calcium is deficient in 

the protective foods which are of importance for their ash content, for 

vitamins, and in the case of milk and milk products, for the biological 

value of their proteins. Much calcium is lost in cooking when meats 

and vegetables are boiled, but is retained with the water in the prepara¬ 

tion of soups, curries and stews. It is generally considered that the 

inorganic compounds of calcium as contained in drinking water are 

utilizable, but Sherman has pointed out that, unless a very “ hard ” 

water is used, it is unlikely that the lime from this source will cover more 

than a small part of the calcium requirement. It is probable that the 

losses of food calcium in cooking may fully offset the calcium obtained 

from the drinking water. Deficiency of calcium is met with in many 

tropical countries. Thus in the Dutch East Indies the staple diet, rice, 

is poor in calcium. So is the drinking water and the vegetation. Horses 

need a calcium ration. Spasmophilia is very common in Java; in 

Batavia 17-5 per cent of the children die in convulsions. The remedy 

is a ration of calcium which, according to de Langen1, is provided in 

parts of America by a law prescribing that ordinary salt must be mixed 

with a certain percentage of calcium. In the Dutch East Indies the 

coagulation time is longer than in Europe. Bleeding after operation is 

sometimes seen. Haemoptysis is frequent in tuberculosis, so much so, 

that the name for tuberculosis in the vernacular means " coughing with 

blood.” Calcium deficit must be the cause. Calcification is rare in the 

autopsies of tuberculous patients, nor is calcification of the first rib 

cartilage found. Calcification in arterio-sclerosis is rare. 

1 De Langen, “ A Medical Geographical Map of the World,” Trans. 4th Cong., 

F.E.A.T.M., 1921, Vol. 2, pp. 199-210. 
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Magnesium.—Of the magnesium containing foods, nuts and some 

cereals are rich in this substance, while fruits, meat and fish also contain 

it, notably salmon and pork. 
Total Chlorides.—Bunge gives the following figures as to the total 

chlorine content of various foodstuffs in one hundred parts by weight 

of dried substance : Beef, 0-28 ; Potatoes, 0-13 ; White of egg, 1 -32 ; 

Human milk, 0-32 ; Cow-s milk, 1 -60. 

Orr (1928) has shown that the disease of cattle known as nakuruitis 

in Kenya is cured by the administration of ferric oxide. This was due 

to a lack of iron salts in the herbage and it is probable that the natives 

of that area also suffer from this shortage. Professor Du Toit of the 

South African Veterinary Research Department has examined the grasses of 

Northern Nigeria and deficiency of phosphates has been found in some cases. 

Iron.—The iron requirements of the human body vary somewhat 

according to circumstances. Growing children and nursing mothers 

require relatively more iron than men. Children require it for the building 

of haemoglobin and other cell components which are rapidly increased 

during the period of growth, and women need more iron to meet the 

demands of menstruation, pregnancy and lactation. Sherman concluded 

from the results of experiments that the average adult requires from 

0-006-0-016 grams of iron daily, and from studies of 150 American 

dietaries, that these furnished from 14-20 mg. of iron a day or just 

sufficient to meet the calculated needs with little or no margin. Lean 

meat, eggs and milk are animal sources of iron in a readily assimilable 

form. Vegetables and fruit are, as a rule, rich in this element, especially 

spinach, while other valuable vegetable sources are cabbage, string 

beans, cairots, dried beans, and dried prunes. When iron is needed the 

body can utilize it in any form in which it is administered. 

Iodine. Adenomatous goitre of the farm animals in the Yellow¬ 

stone River area of the United States of America was the cause of the 

death of over one million pigs per annum. Smith (1917) discovered 

that the administration of iodine stopped the disease and saved the farm 

stock industry of the country. Iodine deficiency as a cause of adenoma¬ 

tous goitre is discussed on page 388, and is best met by the provision of 

artificially iodised salts. Fish, especially shrimps, fruits, especially 

bananas, and vegetables, especially peas, are the best sources of iodine/ 

Th ^ an^anese-—Manganese is found in the body in minute quantities. 

lotleZnmes> asparagus, cauliflower, lettuce, grapes, and of various 
grains contains varying amounts of manganese. 

Zinc-Various researches having shown the'importance of minute 

aces ot zinc in the diet, Bertrand and Bcnzon' determined the zinc 

ment of more than a hundred plants or special portions of plants, 

vegetabl’“i!”! “ "T ‘leS P'lnClpaMX allm'=nts dorigime 
(B 13101)9 yS Ahmen,mre' *928. Vol. 16, pp. 457-463. 

D 
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chosen from among those ordinarily used as food for animals and 

man. A Table is given showing the zinc content of the fresh 

vegetable, of the dried product and of the ash. The figures vary 

from 0-2 mgm. of zinc per kilogram in the undried mesocarp of 

the peach to more than 52-5 mgm. in the haricot bean, and to 82-6 

mgm. in hemp seed. In general, there is very little zinc (less than 1 mgm. 

per kgm.) in the pulp of fruit and in etiolated leaves ; slightly more 

(1 -2 mgm.) in carrots, turnips and radishes, in lemon juice and in leaves 

poor in chlorophyll such as lettuce. The amount of zinc is relatively 

large in plants rich in chlorophyll, e.g., cress (5-6 mgm.) spinach (6-2 

mgm.), brewers’ yeast contains 12-4 mgm., and onion bulbs 13-8 mgm. 

The greatest content of zinc is found in seeds (10-50 mgm. or more), 

the legumes being richer than the cereals. Polished rice contains only 

2-5 mgm. of zinc, while the rice bran contains 30 mgm. The localization 

of the greater part of the zinc in the husk appears to be general for seeds. 

Fluorine and Silica.—Fluorine is present in the body and is taken 

up in drinking water. Experimental proof has been brought forward that 

minute traces of Fluorine and Silica improve a dietary. Silica is present 

in many vegetables and is eliminated in the hair and desquamated 

epithelium. 
Sherman and Wang1 give the following calcium, iron and magnesium 

content of sixteen Chinese foods as purchased in the Peking markets. 

Table IX. 

Aluminium Calcium (Ca) Magnesium 
(Al) and iron calculated (Mg) calculated 

(Fe) calculated as calcium as magnesium 
Analysis Name of Food. as Al. Oxide oxide (CaO). oxide (MgO). 

No. (A1203) and 
iron ( 

1. Huang tou 
2. Haung tou ya 
3. Do. 
4. Green bean .. 
5. Green-bean sprout (in hydrant 

water) 
6. Green-bean sprout (in dis¬ 

tilled water) 
7. Mung bean 
8 Mung bean sprout (in hydrant 

water) 
9. Mung bean sprout (in dis¬ 

tilled water) 
10. Hsiang ch’un 
11. Chiao pai 
12. Tz’u ku 
13. Yu ts’ ai 
14. Hao tzu kan 
15. Hung kaoliang 
16. Pai kaoliang.. 
17. P’ieh lan 
18. Hsi hu lu 
19. Wo kua 

1 Sherman and Wang, Philippi 

.ICIL ^JL J. 

0-49 7-45 7-34 

0-43 10-96 8-63 

0-33 7-53 8-25 

0-62 9-31 7-41 

0-41 11-14 8-50 

0-44 8-25 8-14 

0-59 5-16 8-33 

0-32 8-89 9-51 

0-45 3-39 7-32 

2-59 15-72 5-36 

0 16 1 -05 2-35 

0-12 1 -74 3-48 

0-68 13-56 5-59 

0-76 9-92 4-08 

1 -64 2-42 13-17 

2-77 9-97 7-16 

0-13 9-55 3-71 

0-14 4 • 50 4-33 

0-09 5-27 3-38 

J. Sci., 1929, Vol. 38, pp. 81-82. 
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Evidence has been produced to show that deficiency in salts not only 

lowers resistance to disease but even gives rise to disease itself. Thus 

Kligler and Geiger1 showed that the resistance to infection in rats deprived 

of some essential minerals and reared on a synthetic diet containing 

adequate vitamins could be determined by inoculating the rats intraperi- 

toneally with the same number of trypanosomes (T. evansi) and noting 

the survival time. The rats fed on diets poor in salts (sodium, calcium, 

potassium) remained dwarfed, but the manganese deficient rats grew as 

rapidly as those fed on a full diet. The elimination of any one of these 

salts caused a reduced resistance; the average survival time being 20-30 

per cent, less than on a full diet. 

Deficiency Results.—Further, Shinza in “ Potassium Deficiency 

in Animals and Birds causing a Pathological Condition like Beriberi, 

and the Therapeutic Effect of Potassium salts on Patients of Beriberi," 

Third Report2, showed that a beri-beri-like disease was produced in 

rabbits by a potassium-deficient diet independent of vitamin B deficiency. 

Supplementing vitamin B by potassium salt hastened its therapeutic 

action in avitaminosis and in human beriberi. Excess of sodium salt 

in a diet produces potassium deficiency without destroying vitamin B. 

It is suggested that just as vitamin D, sunlight, calcium and phosphorus 

all have important effects in rickets, so vitamin B, seasonal influence, 

sodium and potassium may all be factors in the production of beri-beri. 

Vegetables.—As already remarked, the native of the tropics in his 

home surroundings has a dietary rich in fruit and vegetables, whereas 

when he lives in labour camps or in towns, these foodstuffs are more 

difficult to obtain, especially in a fresh state. In hospitals, prisons and 
other institutions there are periods of the year when, unless special 
provision is made beforehand, fruit and vegetables may be unobtainable. 
The majority of outbreaks of beri-beri, scurvy, and pellagra are due to 
this lack ; it is therefore most important to assure an adequate supply 

The importance of vegetables.-Apart from their food value 
and the vitamins they contain, greens and fruits are specially needed 
m tle troPics for their cooling and blood purifying properties While 
varieties familiar at home may be cultivated with success in many parts 
of the tropics, local specimens form a welcome change and are often 
more readily procurable. Special attention has therefore been given 
o ns subject and reference should be made to the section on Vegetable 
oo s w icre notes as to the appearance, varieties, culture and prepara- 

t.on Of many little known tropical vegetables and fruits are collected 
tvery bungalow in the tropics should have its own vegetable garden - 

and hospitals may with advantage lay out a garden proportionate ^ 

Kligler and Geiger, “ Relation of Salt Deficient Diets n ■ . 
non,- Pm. s E Bt0L and Med i I9M vr2t to ,nfec- 

(fSiT tS G°V'■ USL ",feCL DlS■ T*»- «*«. Vo,. 5, pp. 591-6,9. 
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number of convalescent patients and employ them in such work. On 

sloping ground, even where the soil is apparently poor, much may be clone 

by terracing, as this prevents the rain from washing the surface soil 

and gradually a good top soil accumulates. Over-weeding should be 

avoided, as shading the soil prevents the sun from killing the nitrifying 

bacteria, and continual hoeing aids the washing away of the soil and 

exposure of roots by torrential rains. Rotation of crops is necessary 

as in temperate regions, and frequent sowings will allow of continual 

supplies being available. 

While manuring is necessary, the danger of helminthic infection from 

this source must always be borne in mind. The promiscuous sanitary 

habits of most natives often results in heavy hookworm and other infection 

of the soil, and many Europeans suffer from this disease through eating 

unwashed salads and such produce direct from the garden. 

Condiments.—A factor usually omitted in discussing dietetic 

problems in temperate regions but important in the tropics is the amount 

of condiments. The aromatics and spices of tropical dishes are an 

astonishment to the newcomer while the old timer is literally seasoned 

when his evidence relies on the heat of his curry. Some investigators 

attribute a mild hepatic degeneration, which they say is almost 

universal among dwellers in the tropics, to the excessive use of such 

stimulants, while in some parts the frequency of primary cancerous 

growths of the liver is laid at the same door. The monotony of his 

dietary encourages the European to add spices and condiments, and these, 

stimulating his jaded appetite, need to be taken in increasing doses to 

maintain their effect. Although scarcely of a nutritive value, mention 

may be made here of the betel chewing habit.1 

Betel chewing.—Ellis has studied this subject at Bangkok, where 

betelnut chewing is exceedingly prevalent. Much of the data he presents 

is the result of a questionnaire sent to 25 of his colleagues. After discussing 

in turn the various ingredients of the “ chew ” and the effects attributed 

to them by various writers, he sums up : “ the chief or staple ingredients, 

therefore, are betel leaf, areca nut, black catechu, lime, turmeric paste 

and tobacco. Four of these, without including tobacco, have medicinal 

qualities. In physiologic action three of them are astringent. Other 

attributes possessed by or claimed for the substances collectively are 

those of carminative, tonic, stomachic, antiseptic, sialogogue, antidia¬ 

phoretic, vermifuge and dentrifice. The effect of the mixture when chewed 

is moderately stimulating and exhilarating. The effect on the beginner 

is something like that of using tobacco the first time ; giddiness and 

faintness occur but not nausea.” The chief local effects are on the 

mucosa of the mouth, especially that of the lower lip, which becomes 

1 Ellis, A. G., “ Betelnut Chewing and its effects, including Cancer of the Mouth, 

Arch. Intern. Med., 1921, Sept. 15th, Vol. 28, No. 4, pp. 252-267. 
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denuded and furrowed, and the teeth. On these the coloured lime deposits 

and the concretion formed, just on or near the extremity, gradually 

extends over the root till at length a surprisingly short portion may be 

left uncovered . . . There seems to be no doubt that betel chewing 

prevents decay of the teeth, but loss of sound teeth is common. The 

constitutional effects of chewing seem to be slight. There is no special 

evidence of chewing leading to cancer of the mouth. 

Ann ami te condiments.1—At every Annamite meal a number of 

dishes are placed at the same time on the table ; the staple is rice which 

is taken with the contents from one or other dish at every mouthful, and 

the whole is flavoured with “ Nuoc-mam, the preparation and composi¬ 

tion of which are here described. It is the result of the maceration of 

fish in a concentrated solution of sea salt, and resembles the product of 

tryptic digestion of albuminoids, or “a solution of pancreatic fish 

peptone.” At least one part of salt is employed for three parts of fish. 

With less salt a different, inferior product is obtained which contains 

more ammoniacal nitrogen and a much smaller proportion of amido 

acids, and it is these that give to Nuoc-mam its alimentary value. Putre¬ 

faction is therefore to be avoided. A good sample is recognised by the 

proportion which the amido acids bear to the ammoniacal nitrogen, as 

well as by the total content of organic nitrogen. The best Nuoc-mam 

contains in 100 parts nitrogen 42 of amido acids and 21 of ammoniacal 

nitrogen. Properly prepared Nuoc-mam keeps for at least a year. 

Nuoc-mam.2—Nuoc-mam is an important article of diet throughout 

Indo-China. It is prepared by maceration of certain fish. It has a very 

definite nutritive value to the indigenous native whose diet is deficient 

in amino-acids and essential salts. The richness of Nuoc-mam in essential 

amino-acids, phosphorus and vitamins is a very important attribute 

where a iice eating population is concerned. The paper referred to 

suggests standards for controlling manufacture. 

Other condiments of pasty consistency are “ Mam-Tom ” in Cochin 

China and Annam, “ Prahoc ” in Cambodia and “ Padec ” in Laos. 

Mam-1 om. Prahoc. Padec.—Mam-Tom is shrimp paste made from 

12 parts of shrimps and one of salt. Its preparation takes a month and 

the older it is the more valuable it becomes. Analysis shows it to be 

Nuoc-mam in the form of a paste, at a rather more advanced stage of 

fermentation or digestion. Prahoc differs little from Mam-Tom, but 

is made from fish and not shrimps. Padec again is similar, differing 

in the details of its preparation. The content in nitrogen of the three 

so id condiments is compared, in the original paper, with the proportion 

of organic nitrogen, nitrogen titratable with formal, ammoniacal nitrogen 

1 Bremond and Rose, T.D.B., Vol. 14, No. 6, p. 374. 

a J p,il/lern,;.f' ‘‘ Nuoc-mam et Tindustrie'saumuriere en Indochine ” Arch 
Inst. Pasteur d Indochme, 1928, Apr., pp. 21-60 ' * 
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and amido acids. Like Nuoc-mam they are the products of the auto¬ 

digestion of the flesh of fish or shrimps by cellular ferments, the salt 

preventing to some extent microbial putrefaction. All four condiments, 

Mr. Rosi writes, are indispensable complements of the ration of rice eating 

peoples. They are far superior to European sauces, but have earned a 

bad reputation, by reason of faulty methods of preparation and resulting 
putrefaction. 

In the last paper the composition of Nuoc-mam is compared with that 

of a sauce designated M. No. 1 and a Soy sauce obtained from the bean 

Soya hispida, the conclusion being that from the point of view of chemical 

composition the three are interchangeable. They supply nitrogen in 

a less costly form than meat and are capable of replacing a proportion 

of the meat of a diet. 

Ngapi. Balachoung.—(Comments of reviewer.) Unfortunately no 

clue is given as to the amount of the fish preparations ordinarily employed 

for dietetic purposes, and it is hence difficult to evaluate any contribution 

to the nitrogenous constituents of the food. Fish is evidently subjected 

to much the same manipulation in Annam as in Siam and Burma—the 

preparations differing in name but little in character ; variety being due 

to care as to the selection of fish for the more valued preparations, which 

undergo pressure in jars or tubs in layers covered with salt, whilst the 

inferior may consist of merely the odds and ends of a day’s fishing which is 

flung in the bin from which a superior brand has been removed. Nuoc- 

mam apparently corresponds with the Burmese Ngapi, and Mam-Tom, 

which is stated to be prepared from shrimps, would correspond to Bala¬ 

choung. made from prawns—a preparatio nnot unknown on European 

tables. Writing in 1849 Fenwick, after describing the method of 

preparation of Ngapi in Burma, states, “ however carefully the stuff 

is made there must be a considerable proportion of uncured flesh—flesh 

the salt cannot reach. This flesh decays and rots but the rest is properly 

cured flesh.” In Siam, ngapi is known as kapi and here the same 

tendency as traceable in the above account of Annam conditions is 

apparent, as stated by Graham in his book on '' Siam.’ If the Siamese 

finds himself out of stock of kapi, he “ will use rotten beans similar though 

somewhat inferior to kapi in taste, and lalling very short of it in smell. 

Poh Lemu.—A more dainty preparation than kapi in Siam is known 

as poh lemu. This consists of fish which has undergone the usual process 

of packing and pressure in layers of salt, but ” to each layer is added 

slices of lemon, pepper, etc. It is allowed to remain only 24 hours in the 

vats and is then spread on screens and dried.” 

In the process of preserving fish under pressure with salt, much oil 

rises to the surface of the scum. This is carefully collected in Burma, 

and, in doses measured by spoons the size of a filbert, is distributed over 

the food as a flavouring delicacy. 
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In recognition of the natural habit of using ngapi with food, the diet 

of convicts in Burma jails contains \ ounce per day, and this amount 

conforms reasonably with the customs of the free population. In the 

amounts utilized in that country it would not seem that the total addition 

to the nitrogen of the diet would be of marked importance. In Burma 

jail dietary symptoms of fish poisoning do not accompany its employment, 

and it is credited with the possible initiation of digestive processes. 

Terassi.—In the Dutch East Indies a compound known as terassi is 

used. This condiment is prepared by pounding into pulp half-dried 

shrimps or fish, after which it is allowed to ferment. If made from shrimps 

it is called terassi udang, or of fish, terassi ikan. They are said to be 

consumed to the extent of 9 grams per head. 

Summary. 

The salt content of dietaries is not so simple a matter as it appears 

to be.' It is partly dependent on the salt content of soils and this is 

found to vary widely in the tropics. The types of soil met with and their 

effect on crops is discussed. Lack of salt is partly the cause of earth 

eating and this subject is illustrated by analysis of edible earths found in 

Nigeria. 

The various salts essential to a balanced dietary are discussed seriatim. 

Their sources, effects and deficiency-effects are detailed. This opens 

up a field of diseases some of which until recently were little understood, 

but which can now be prevented by very simple means. 

The importance of vegetables is emphasized and attention is drawn 

to some points in their cultivation. 

Various condiments are described and their effects, good and bad, 

are detailed. 



SUNSHINE 

THE new “Sunshine Glaxo’’ with added vitamin 
• D is the only form of Glaxo now available in 
tropical countries. 

Sunshine Glaxo is a humanised food of standardised 
composition, with a definite quantity of vitamin D 
added in the form of a concentrate of irradiated 
ergosterol. The mineral constituents are adjusted with 
respect to the iron content, so as to bring this to 
the concentration which recent research has shown to 
be necessary. 

Sunshine Glaxo is of exceptional bacterial purity, 
as shown by constant routine bacteriological tests. 
It is highly digestible, owing to the effect of the 
drying process on the casein, which, in Glaxo, does not 
form a clot with the gastric juices, but a light 
flocculent precipitate. 

The added vitamin D ensures correct bone and 
tooth formation, and prevents any tendency to consti¬ 
pation. There is no risk of fat intolerance with 
Sunshine Glaxo, a point of particular importance 
in the Tropics; the fat content is correctly adjusted, 
so as to give a sufficiency of this food element, while 
the necessary vitamin D is supplied by the added 

non-fatty concentrate. 

Sunshine Glaxo incorporates the results of much 
recent work in infant dietetics, and is an up-to-date 
food prepared on a strictly scientific basis. 

Agents:— 
SOUTH AFRICA . . . Menley & James (Colonial) Ltd., P.O. Box 784, Port 

Elizabeth. 

WEST AFRICA . . . The United Africa Co. Ltd., Africa House, Kings- 
way, W.C.2. 
William Canning & Co., Wellington Buildings, The 
Strand, Liverpool. 

EAST AFRICA .... Boustead & Clarke, Ltd., P.O. Box 30, Mombasa; 
P.O. Box 47, Dar-es-Salaam. 
Messrs. Cowasjee Dinshaw & Bros., Zanzibar. 

PORTUGUESE WEST Messrs. Angola Coaling Co. Ltd., P.O. Box 14, 
AFRICA Loanda, Angola. 

DUTCH EAST INDIES Messrs. Jacobson van den Berg & Co., Batavia- 
Cheribon — Semerang — Palembang — Macassar — 
Sourabaya—Bandjermasin. 
Messrs. Kehding & Co., Medan-Deli, Sumatra, O.K. 



VITAMIN D 
\mong the most recent advances in Biochemistry 
the discovery that vitamin D is produced > 
action of ultra-violet rays on ergosterol. 

This discovery has a most important application in 
medicine and dietetics, especially in the Tropics. 

Hitherto the only available source of vitamin D for 
medicinal purposes has been cod-liver oil. 

This substance, on account of its heat-producing and 
nauseating properties, is particularly difficult 

administration in hot countries. 

The problem is solved by Ostelin, a physiologically 
standardised concentrate of vitamin D, of very high 

potency. 

Ostelin is being extensively prescribed in Tropical 
countries in all cases where vitamin D is indicated as 
a medicinal agent, or as an adjunct to the dietary. 

Very good results have been obtained in rickets, tetany, 
osteomalacia, tropical neurasthenia, sprue, tuberculosis 
(as an adjunct to the usual treatment), mal-union of bone 
fractures, and other conditions which are due to hypo- 

calcaemia. 

Ostelin is available in a variety of preparations 

OSTELIN VITAMIN D 
(liquid) 

OSTOMALT 
All four vitamins—A, B, C & D 

in a palatable form 

OSTELIN VITAMIN D 
(tablets) 

COLLOIDAL CALCIUM 
with 

OSTELIN VITAMIN D 

INDIA & STRAITS Messrs. H. J. Foster & Co. Ltd., P.O. Box 202, 
SETTLEMENTS Bombay ; P.O. Box 2257, Calcutta. 

CHINA.Messrs. W. R. Loxley & Co., Hongkong. 

Messrs. Slowe & Co., P.O. Box 813, Shanghai. 

Messrs. E. C. Peters & Co., Tientsin. 

EGYPT.Messrs. Sender, Sandercock & Co., P.O. Box 1679, 
Cairo. 

MESOPOTAMIA 

MALTA . . . 

GIBRALTAR 

Messrs. Frank C. Strick & Co. (Busra) Ltd., PO 
Box 49, Busra ; P.O. Box 25, Baghdad. 

Mr. H. H. A. Woodcock, Stiada Stretta 26, Valetta. 

Messrs. John Latin & Sons, Merchants, Gibraltar. 



should he prescribed 

They are founded on 
Essentially Sound 
Physiological Principles 

• 

They are Anti-Rachitic 

They closely resemble 
Human Milk 

They ensure a Dietary of 
Uniform Composition 

They contain no Starch 
or Cane Sugar 

They can be used as an 
adjunct to Breast Feeding 

They are easily Frepared 
for Use 

They bearthe Seal of Long 
Practical Experience 

The * Allenbury3 ’ Foods are specially packed for the Tropics, and 

are obtainable from all high-class Chemists throughout West Africa 

ALLEN & HANBURYS Ltd. 
London, England 



CHAPTER IV 

A SURVEY OF TROPICAL DIETARIES 

Circular Letter—Porto Rico—Jamaica—The Bahamas—Barbados—Central America 

—Panama—Trinidad—British Guiana—Brazil—Sierra Leone—Gold Coast— 

Nigeria—Belgian Congo—Dahomey—Basutoland—Tanganyika—Lake Magadi 

—South Africa—Nyasaland—Nairobi—Masai and Kikuyu—Egypt—Sudan— 

British Somaliland — Seychelles — Mesopotamia — India — Ceylon—Buiir.a— 

Cochin China—Federated Malay States—Straits Settlements—Siam—Dutch 

East Indies—Sumatra—The Moluccas—China—Japan—Philippine Islands— 

Fiji—Papua—Union Islands—Pleasant Island—Pacific Islands—Saint Denis— 

French Colonies. 

Much of the information collected in this chapter was obtained in reply 

to the following circular letter broadcasted throughout the tropics. 

Freetown, Sierra I.eone, 

West Africa. 

1st August, 1929 
To the Director of Medical and Sanitary Services. 

Sir, 

I have the honour to address you on the subject of Tropical Dietaries. I have 

been making some investigations into this matter, and wish to gain as much informa¬ 

tion as possible with regard to the following points :— 

(1) What is considered an optimum Calorie Value for various classes of labour 
in the tropics ? 

(2) I he proportion of proteins, carbohydrates and fats in such a dietary ? 

(3) The analysis of local food-stuffs. 

(4) dhe vitamin content of dietaries in use, especially with regard to vitamins 
A and D. 

(5) The presence, if any, of disease due to avitaminosis among peoples on the 
dietaries named. 

I should be grateful for any information you can give me on these lines, with 

regard to dietaries in use in hospitals and prisons in your territory. 
I have the honour to be, Sir, 

Your obedient Servant, 

(Signed) J. NEIL LEITCH, 

Government Pathologist. 

Porto Rico.-In an address to the Legislature and medical profession 

I orto Rico , the author states that the Porto Rican of the present 

defecta Ph yS1(f that 95 PCr C6nt °f the Children suffer from dental 
ects, hypertrophied tonsils and general under-development. These 

i ions art ascribed to the bad climate, high temperature and humidity, 
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to anaemia due in part only to the ankylostomiasis, in part to intestinal 

toxaemias of various kinds, to malaria, syphilis, filariasis and dental 

caries. Finally the food of the Porto Rican is all wrong ; the elements are, 

if not deficient in quantity, badly balanced. In short, the author appears 

to regard Porto Rico as anything but a White Man’s country. 

Jamaica.—In connection with dietaries and foodstuffs refer to 

pages 219 and 405 (Ackee and Ackee Poisoning), and to page 369, for 

a description of Scott’s Central Neuritis of Jamaica. 

The Bahamas.—General Sir Wilfrid Beveridge, who surveyed these 

islands in 1927, says that the staple diet of the labourers consists of 

hominy, fish and a little fruit; owing to the high cost of living nothing 

but bare necessities can be afforded. Pellagra was very prevalent as 

a result of the hurricane of 1926 ; the diet is deficient in animal protein, 

mineral salts and vitamin content. Insufficient food, especially lack 

of fatty food, is a factor predisposing to tuberculosis. 

Barbados.—Pellagra is prevalent but the number of deaths in 

1927 from this cause was 97 instead of 211 in 1926. The improvement 

is ascribed to the heavy rains which resulted in a more plentiful supply 

of foodstuffs and a consequent greater variation in the diet of the labouring 

classes. 
Central America.—With reference to Central America the following 

survey by Deeks1 2 is apposite. 

There is a great deal of minor illness and bodily inefficiency which the 

author is convinced can be attributed to the use of ill-balanced diets. 

The supply of animal protein, whether in the form of meat or dairy 

products, is li mi ted, as cattle are not uniformly distributed over the country, 

but exist in scattered herds. The fats commonly consumed are vegetable 

oils or imported lard substitutes. Rice, maize and other cereals form 

a great part of the diet, but they are usually imported already milled. 

Fresh vegetables and fruits are not extensively-cultivated by the natives. 

It seems clear, therefore, that there is a real deficiency of vitamins and 

salts in the diets of a large proportion of the inhabitants of South 

America. 
Panama Indians.—Discussing the Panama Indians, Smith- says 

that they have not developed from savagery through pastoral or animal¬ 

tending states, but have developed a hand agriculture. They depend 

largely on starchy roots, sweet potatoes, yams, manioc, taro, caladium, 

and other roots for food, which have been tilled so long that they have 

lost the power of producing seed. The banana, corn and sugar cane have 

been important additions to this unfilled, soil-producing agriculture, 

1 Deeks, “ Health Problems in Tropical America with particular reference to 

Diet Deficiencies,” Abhandl. a.d. Gebiet d. Auslandskunde, Hamburg Univ., 1927 

Vol. 26 (D. Med. and Vet., Vol. 2j, Frestchrift Nocht. 62-8j 

2 The World's Food Resources, New York, 1919. 
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which has, with the jungle, alternately occupied parts of tropical America 

for a length of time that no one knows. The tree crops have also offered 

great possibilities for food. In fact, tropical agriculture is to a surprising 

extent an agriculture of tree crops. Trees produce coffee, tea, most of 

the spices and cinchona. Trees give cocoa, coconut, palm nuts of 

several varieties and Brazil nuts. This latter is a source of fats which is 

becoming increasingly important. From the sago palm the natives 

make sago, a staple starch, and from the sugar palm in some parts of 

the tropics they also make sugar. The orange and avocado are also 

important fruits. 

Panama.—According to Chapman1, a typical beri-beri occurs in the 

children of this area. In some cases the mothers nursing the children 

were themselves suffering from beri-beri. 

Trinidad.—A considerable number of deaths from nephritis occur 

here and it has been suggested by Dr. Alfred Clarke that a glucoside in 

sweet potato, a vegetable in wide use for food, may be responsible for 

them. A survey has revealed the prevalence of “ oedema disease ” 

among infants and young children. Vitamin B deficiency and defective 

diet is the cause. 

South America.—I am indebted to the Surgeon-General, George¬ 

town, Demerara British Guiana, for the following Dietary Scales in use 

at the public hospitals of that country. They are given in full as they 

form an excellent example of dietaries graded as to price and calorie 
value. 

Medical Department. 

British Guiana. 

Table X.—Public Hospitals, Scales of Diet. 

(i) 

Milk. 
Milk 3 pts. Black tea 

Sugar 
Milk 
Rice 
Sago 

(2) 

Spoon. 

1 oz. 
1£ ozs. 
2 pts. 
3 ozs. 
3 ozs. 

(3) 
Beef or Chicken. 

Black tea 
(or coffee) 

Sugar 
Butter 
Milk 
Bread 
Beef or 

chicken .. 
Lard 
Rice 
Black pepper 
for 10 diets 

Plantains or 
sweet 
potatoes . . 

£ oz. 

2 ozs. 
1 oz. 
2 ozs. 

16 ozs. 

8 ozs. 
£ oz. 
3 ozs. 

i oz. 

4 ozs. 

See directions at foot of Table X. 

Coffee 
Sugar 
Rice 
Salt fish 
Salt pork 
Plantains 
Butter 
Bread 
Beef 
Salt pork 
Barley 

or beef 
Salt beef 
Peas.. 
Onions 
Flour 

(4) 
Ordinary. 

£ oz. 
1£ ozs. 
3 ozs. 
4 ozs. 
£ oz. 
£lb. 
£ oz. 
8 ozs. 
8 ozs. 
1 oz. 

6 ozs. 
2 ozs. 
2 ozs. 
i oz. 
i oz. 

Infantile Ben-ben in Panama a t i;...• .. 

Isthmian Canal Zone, 1921-26, Vol. 14, pp. 37_4^nai> t>pOIt' ’ Py°c Med. Assoc. 
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Table X. Public Hospitals, Scales of Diet—continued. 

(5) 
Coolie. 

(6) 

Pay Patients at 50c. and 
for Seamen and Policemen. 

Coffee 2 oz. Coffee 4 oz. Coffee (4 oz.) 
Sugar 14 ozs. Black tea j oz. Black tea (4 oz.) 
Rice 7 ozs. Sugar.. 24 ozs. Sugar.. 
Salt fish 8 ozs. Milk. 4 ozs. Milk 
Butter or cocoanut Bread 1 lb. Bread 

oil 1 oz. Butter 1 oz. Butter 
Flour 4 oz. Rice 3 ozs. Lard 
Curry powder | oz. Split peas 3 ozs. Beef 
Bread 8 ozs. cr barley } oz. Fowl or beef.. 
Onions 4 oz. Flour J oz. Potatoes, Irish 
Peas or plantains Beef 8 ozs. sweet 

or sweet potatoes 4 ozs. Salt pork or salt beef 
Onions 
Black pepper, 10 diets 
Salt fish 
Plantains 

1 oz. 
4 oz. 
4 oz. 
4 oz. 
i lb. 

Rice 
Onions 
Black pepper 
/ Ham 
\ Eggs 

or 
/ Salt fish .. 

(7) 
Pay Patients at 

- Flour 
l Egg 

$1. 

1 pint. 
1 pint. 
2£ ozs. 
4 ozs. 
1 lb. 
1 4 czs. 
1 oz. 
8 ozs. 
8 ozs. 

} lb. 
3 ozs. 
4 oz. 
In OZ. 

6 ozs. 
2 ozs. 

4 ozs. 
4 oz. 
1 oz. 

Remarks.—The quantity of rice, plantains or other vegetables, beef and chicken to be 
weighed uncooked. (60 per cent, allowed on weight of plantains for stalk and skin ; 50 per 
cent, on live fowls, and 20 per cent, on coffee.) 

Nos. 1, 2 and 3 are sick diets for all patients when necessary. 
4 and 5 for ordinary patients 'j 

and who are convalescent. 
6 and 7 for paying patients J 

Children under 10 years of age to have half the diets, and those between 10 and 15 years 
three-fourths. 

When condensed milk is used, 1 tin is dissolved in about 44 pts. hot water to make 5 pts. 
milk. 

Table XI.—Public Hospitals, Different Meals of the Day. 

Meals and Hours. 

6 a.m. 

Breakfast. 

8 a.m., Nos. 1, 2, 
and 3 diets 

11 a.m.. Nos. 4, 5, 6, 
7 diets. 

Dinner. 

1 p.in., Nos. 1,2 and 
3 diets 

3.30 p.m., Nos. 6 & 7 

5 p.m., Nos. 4 & 5 

Supper. 

5.30 p.m. 

Diet Scale 1. 

Milk .. 4 pt. 

Milk .. 1 pt. 

11 a.m.3 
Beef tea .. 4 pt. 
When ordered. 

Milk .. 4 pt. 
3 p.m. 

Beef tea .. 4 pt. 
When ordered. 

Milk .. 1 pt. 

Diet Scale 2. 

Black tea(£ oz.) 4 pt. 
Sugar .. I oz. 

Sago .. 14 ozs 
Sugar . . 1 oz. 
Milk .. 10 ozs. 

11 a.m.5 
Beef soup .. 4 pt. 
When ordered. 

Rice (pap) .. 3 ozs. 
Sugar .. 14 ozs 
Milk ..20 ozs. 

3 p.m. 
Beef soup .. I pt. 
When ordered. 

Sago .. 1 J ozs. 
Sugar .. 1 oz. 
Milk .. 10 ozs. 

Diet Scale 3. 

Black tea(£ oz.) 
or coffee(|oz.) Jpt. 

Sugar 4 oz. 
Milk 4 oz. 
Bread 2 ozs. 

Black tea 
(4 oz.) or 
< offee (4 oz.) 4 pt. 

Milk 4 oz. 
Sugar 4 OZ. 

Bread 8 ozs. 
Butter 4 OZ. 

Beef or 
chicken .. 8 ozs. 

Lard 4 oz. 
Vegetables :— 
Plantains or 
Sweet 

potatoes .. 4 ozs. 
Rice 3 ozs. 
Black pepper I,, oz. 

Black tea 
(4 oz.) • • 1 pt. 

Milk 1 oz. 
Sugar 1 oz. 
Bread 6 ozs. 
Butter 4 oz. 
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Table XI—Public Hospitals, Different Meals of the Day—continued. 

Extras and. substi¬ 
tutes of each diet 
respectively. 

Sugar, £ oz., may be 
added to each pint 
of milk. 

Beef tea4 or chicken 
tea, 1 pt., may be 
ordered as an extra 
with this diet (day 
and night if neces¬ 
sary). 

Bread, 6 to 8 ozs., or 
biscuit, 2 to 4 ozs., 
may be added and 
soaked in milk. 

One egg, or an extra 
half-pint of milk, 
may be added to 
this diet in lieu of 
beef or chicken tea 
as above. 

Beef tea, 1 pt. (at 
night, if necessary). 
Bread, 8 ozs. to 12 
ozs., or biscuit, 4 to 
6 ozs., and butter, 
1 oz., may be added 
as extras to this 
diet. Milk, 2 ozs. 
for black tea, to be 
deducted from the 
milk of diet. 

Chicken tea in lieu of 
beef tea for coolies 
when necessary. 

One egg may be 
added for break¬ 
fast, if necessary. 

Irish potatoes, 8 ozs., 
may be ordered in 
lieu of rice and 
sweet potatoes, or 
plantains. This 
diet to be ordered 
as “ beef ” or 
“ chicken ” accord¬ 
ing to which is 
wanted. 

Salt and necessary 
seasoning. 

Beef or chicken may 
be fried, minced or 

' in soup ; if latter, 
omit lard and sub¬ 
stitute barley £ oz. 

Table XII.—Public Hospitals, Different Meals of the Day. 

Meals and Hours. Diet Scale 4. Diet Scale 5. 
6.30 a.m. .. Coffee (£ oz.) 1 pt. Coffee (£ oz.) 1 pt. 

Sugar 1 £ ozs. Sugar 1 £ ozs. 
Bread 8 ozs. Bread 8 ozs. 

Breakfast. 
8 a.m., Nos. 1, 2, 
and 3 diets 

Rice 3 ozs. Rice 3 ozs. 
Salt pork £ oz. Fish 4 ozs. 

11 a.m., Nos. 4, 5, 6 
and 7 

Fish 4 ozs. Butter of 
Butter £ oz. cocoanut oil 

Onions o 
o

 
N
 

N
 

Dinner 
1 p.m., Nos. 1,2 and On Tuesdays, Thurs- Rice 4 ozs. 

3 diets days & Saturdays : Salt fish 4 ozs. 
3.30 p.m., Nos. 6 

and 7 
Salt pork .. £ oz. Flour £ oz. 
Barley I oz. Butter or 

5 p.m., Nos. 4 and 5 Beef (8 ozs.) cocoanut oil £ oz. 
in soup 1 pt. Curry powder £ oz. 

Supper. 
5.30 p.m. .. 

On Sundays, Mondays, 
Wednesdays and Fri¬ 
days :— 

Plantains .. | lb. 
Beef in soup 6 ozs. 
Salt beef .. 2 ozs. 
Peas.. .. 2 ozs. 

Vegetables— 
Peas or 
Plantains 
or sweet 

Potatoes 

e. ozs. 

4 ozs. 

Extras and substi¬ 
tutes of each diet 
respectively. 

Cassava, sweet pota¬ 
toes or rice may 
be substituted for 
plantains. 

Salt and necessary 
seasoning. 

Fish to be curried for 
dinner. 

Peas may be boiled 
with the rice. Beef 
or chicken, £ lb. 
may be substituted 
for fish at dinner 
in special cases. 

Salt and necessary 
seasoning. 

Diet Scale 6. 

Coffee (£ oz.) 1 pt. 
Sugar . . 1 £ ozs. 
Bread . . 8 ozs. 
Butter .. £ oz. 
Milk .. 2 ozs. 

Rice .. 3 ozs. 
Stewed 
Salt fish . . 4 ozs. 
Bread .. 4 ozs. 
Flour .. £ oz. 
Salt pork .. £ oz. 
Onions .. £ oz. 

Beef (Soup) 8 ozs. 
Barley or .. J oz. 
Split peas .. 3 ozs. 

alternately 
Pork for 

Soup .. 4 oz. 
Plantains .. f lb. 
Black pepper 1 oz. 
Onions .. £ oz. 

Milk.. .. 2 ozs. 
Tea (£ oz.) .. 1 pt. 
Sugar .. l J. ozs. 
Butter .. £ oz. 
Bread .. 4 ozs. 

Irish or sweet pota¬ 
toes may be sub¬ 
stituted for plan¬ 
tains. Beef, 6 ozs., 
Lard, £ oz., may be 
substituted alter¬ 
nately for salt fish 
and flour for break¬ 
fast on pea soup 
days, for seamen 
and police. 

Salt and necessary 
seasoning. 
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Table XIII.—Public Hospitals, Different Meals of the Day. 

Meals and Hours. 
6.30 a.m. 

Breakfast. 

8 a.in., Xos. 1,2 and 3 Diets 

11 a.m., Nos. 4, 5, 6 & 7 

Dinner. 

1 p.m., Nos. 1,2 and 3 Diets 

3.30 p.m., Nos. 6 & 7 
5 p.m., Nos. 4 & 5 

Supper. 

5.30 p.m. 

Extrasand substitutes of each 
diet respectively. 

Diet Scale 7 
Coffee (J oz.) .. 1 pt. 
Sugar.. .. 1J ozs. 
Bread . .. 8 ozs. 
Butter . .. 1 oz. 
Milk . .. 2 ozs. 

Rice .. . .. 3 ozs. 
Beef .. .. 8 ozs. 
Lard .. .. i oz. 
Bread . .. 2 ozs. 
Onions . .. £ oz. 
Black pepper * . 40 OZ. 

On Tuesdays, Thursdays and 
Saturdays: 

Fowl .. . .. 8 ozs. 
Lard .. .. £ oz. 
Potatoes .. £ lb. 
Bread . .. 2 oz i. • 

On Sundays, Mondays, Wed- 
nesdays and F'ridays : 

Beef in lieu of fowl 8 ozs. 

Milk .. . .. 2 ozs. 
Tea (| oz.) . .. 1 pt. 
Sugar.. . . . 1 £ ozs. 
Butter .. £ oz. 
Bread .. 4 ozs. 

Remarks. 

Ham and eggs on Sundays 
and Wednesdays. Salt 
fish and egg sauce on 
Mondays and Fridays. Beef 
as • steak on Tuesdays 

Thursdays and Saturdays. 

As roast, stewed, or boiled; if 
latter, save lard, or in soup 
then substitute barley, f oz. 
for lard. 

As steak, mince, stew or in 
soup; if latter, save lard 
and substitute barley, £ oz. 

Ham, 6 ozs., and 2 eggs, to be ordered in lieu of beef for break¬ 
fast on Sundays and Wednesdays, and salt fish, 4 ozs., 
Hour, £ oz., and 1 egg for sauce to be substituted for beef 
and lard, on Mondays and Fridays. 

Bread can be toasted when necessary. 
Plantains or cassava may be ordered in lieu of potatoes. 
Salt and necessary seasoning. 

Directions.—This scale of diets and meals is to be strictly adhered 

to and is to be prescribed and ordered on the Medical History Card by 

the Medical Officer accordingly to the condition of the Patient, and with 

due regard to economy. 
Care is to be taken that no Diet or extra is changed until the previous 

one is struck off the Medical History Card. 

Note 4.—Chicken tea or Chicken Diet is to be ordered only in special 

cases. No. 3 Diet is useful during convalescence after serious illness. 

Note 5.—Every pint of beef or chicken tea or soup should consist 

of beef or chicken, | lb., and barley, § oz. :— 
(a) To be served £ pint at 11 a.m. and 3 p.m., and at the same hours 

at night when necessary. 
(b) When beef tea disagrees with a patient the beef can be cooked 

underdone and the patient directed to suck the juice. 

All diets and extras for the following day shall be ordered before 

3 p.m. in order to give the steward time to prepare the summary and 

issue the requisitions to the Contractors. 
Milk or Spoon Diet may be ordered the same day and after 3 p.m. 

and on Sundays. The following extras may be added if necessary . — 

bread, biscuits as above, or essence of beef, etc., as below (the latter only 

in serious cases). 
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Should occasion arise where a patient’s diet requires to be changed 

at once, an exchange of diet with another patient is to be resorted to 

for that day and the requisite diet ordered for the following day. The 

exchange and order is to be written on the Medical History Card of 

each patient concerned. 

Nourishment for the use of serious cases during the night must be 

specially ordered on the Medical History Card of each patient requiring 

it, with directions as to the way it is to be given. Any milk, Spoon Diet,, 

beef or chicken tea or bread left in kitchen or wards by death or discharge 

of a patient should be saved in the kitchen, warmed up and served 

for patients at night or admitted into hospital after the store is 

closed. 

Note 3.—Patients placed on “ Milk and Spoon Diets ” for medical 

reasons should be carefully and daily watched by the Medical Officer, so 

that the addition of beef tea and bread (or biscuit), either separately or 

together, may be made the moment their condition will admit. These Diets 

are Sick Diets and are based on a minimum scale, and if care and attention 

is not daily and regularly bestowed with a view of making the above 

additions to them the moment the necessity arises, dissatisfaction will 

invariably result. So also when the further improved condition of a 

patient will allow of a change to any of the fuller diets it should be done 

without delay. The head nurse of each ward is also required to ascertain 

and call daily the attention of the Medical Officer to all patients on 

“ Milk and Spoon Diets ” who may require an addition to or change of 
diet. 

The following stimulants when necessary can be ordered in such 

quantities as may be absolutely requisite, but to be decreased or dis¬ 

continued the moment the medical necessity for their use ceases to 

exist, viz. Rum, Brandy, Whisky, Gin, Port, Ale, Stout or Champagne.. 

The following extras can be ordered as follows, viz. 

(a) Liebig’s Extract, Bovril, Essence of Beef, when beef or chicken 

tea is not available. 

(b) Eggs P^and sugar (J oz.) for making brandy and egg mixture of 

(c) Barley for barley water. 

(d) Oatmeal for gruel. 

{e) Arrowroot for special cases. 

(0 Milk, i pmt, in lieu of stimulants, when 

Nos. 3, 4, 5, 6 and 7. 
necessary, with Diets 

jin suitable quantities. 

(&) Fruit when requisite 

{h) Ice when absolutely necessary j x_ 

Special permission must from timo tr. i , 

a Special Diet for exceptional cases as th b° obtained u> provide 
<b 13ioi)B 1 a‘ Cases as they c°me under treatment. 
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Brazil.—Conto in “ Betrachtungen und Erjahrungen ueber Beriberi 

und Malaria 1,1 states that a disease similar to beriberi occurs in localized 

places in Northern Brazil. Rice is the main article of diet. 

West Africa. Sierra Leone.—-The following interesting extracts 

from old books on Sierra Leone throw light on dietary customs of the past. 

“ the labourers2 are found with provisions, which consist of about a 

pint and a half of rice, together with two or three ounces of meat apiece, 

each day. At sunrise they are accustomed to receive a small 

glass of rum.They go to their dinner (which is dressed for 

them in the manager’s house, and is the only meal they take during their 

day's work) at eleven o’clock and they return at one. They work till 

sunset and then receive another small glass of spirits, but they drink 

water only at their meal. Their labour is thought equal to about two- 

thirds of a common day’s work in this country.” 

A judicious and properly regulated use of wine and ale3 it is admitted 

generally, and even brandy, if of good quality, conduces more to support 

and arm the constitution for contending with the numerous enemies to 

which it is exposed in such an enervating climate, than to injure it ; 

and a case is on record which proves the folly of every extreme, and shows 

that an attempt to adopt the Teetotalizing system, especially when tried 

by those who have been accustomed to some stronger kind of beverage 

than water, is a mere delusion. It was in the death of a Missionary, 

of what persuasion I cannot say, who fell a sacrifice to the advice of some 

enthusiastic water drinker. 

As I have been repeatedly asked, “ What do you eat and drink at 

Sierra Leone ? How do you live ? What do you get ?4 I will try to 

convince the reader that we cannot complain of want of delicacies or 

substantiate. Half a sheep at one end of the table, or a quarter of an ox ; 

capital soups of Native cooking as well as of English manufacture ; 

fish curries, stews, a turkey, pastry, sweetmeats, fruit; and then for 

wines—port, sherry, claret, champagne of various qualities, requiring 

some taste and judgment to make a satisfactory selection and a little 

practice to know exactly where at the table to find them. 

Rules for Regulation of Food.5 

1. Before getting out of bed, or before going out of doors, a cup of 

tea, coffee or chocolate should be taken. 

1 Arch. J. Schiffv. Trop. Hyg., 1926, July 1, Vol. 30, No. 7, pp. 275-284. 
2 An Account of the Colony of Sierra Leone, from its first establishment in 1773, 

being the Substance of a Report delivered to the Proprietors. Published by order 

of the Directors by James Philips, London, 1795. ... 
3 Life, Scenery and Customs in Sierra Leone and the Gambia, 1 homas Eyre 1 oole, 

D.D., Vol. 1, p. 162, 1850. 

^ Ibid., Vol. 2, p. 19. , , . 
3 Physical and Medical Climate and Meteorology of the West Coast oj AJrtca. 

James Africanus B Horton, M.D., Ed. 1867, p. 276. 
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2. The breakfast and dinner hours should be stated and regularly kept. 

3. At breakfast the viands should be very simple and plain, especially 

among first arrivals, consisting of eggs, either plain boiled or poached, 

a little fish, unbuttered bread, and tea or coffee. 

4. If the dinner be late, at a little after noon, about two o’clock, a little 

bread and butter might be taken with a glass of beer (or porter preferable)or, 

still better, draught ale. A glass of sherry or port might be taken for a change. 

5. The dinner should be at about four or half-past four ; but when 

this is inconvenient, it should not be later than seven o’clock. It should 

be the principal meal, and should not be too heavy, in order to ensure 

a natural and refreshing rest. 

6. Supper ought always to be avoided in the tropics, when a good 

rest at night is essential for the preservation of the health and vigour 

of the mind and body. 

8. When dinner is taken early, tea or coffee should be taken at 7 or 8 

o’clock and will be very much relished. 

9. Excess in eating and drinking should be particularly avoided ; 

excess will be known by a general feverish sensation after the meal. 

Dr. Clark truly states that much of the suffering of the Europeans on 

the Gold Coast is occasioned by overfeeding. 

10. The sub-acid fruits such as oranges, pine apples, and grenadillas, 

will be found very agreeable and refreshing. But the European on 

his first arrival should carefully watch the effects of the various delightful 

tropical fruits which he eats, as they act differently on different constitu¬ 

tions. He should gradually select those which are suitable to him. Thus 

the mangrove is said to be stimulating and heating, and might, in an 

unseasoned European, bring out pustular eruptions or boils ; the plantain, 

even when ripe, is astringent, and consequently not well adapted for 

those who are habitually constipated. Oranges (sweet) are always 

wholesome taken in the morning or afternoon and so is the banana. 

11. L nripe fruits should be avoided, especially in places where 
dysentery and diarrhoea or cholera are rife. 

12. Condiments or spice should not be used by new-comers in the 

tropics, they should not force their stomach, with an already good 

appetite, to increased and unnecessary action. When, however, bv 

long residence the tone of the general constitution and of the stomach 
begins to fall, then their use will be beneficial. 

Speaking of the Sierra Leoneans, Luke' says, “ Their other furniture is 

two or three pots of earth to keep water in, and to boyle such meate as 

they can get, a gourd or two to fetch Palme-wine, and a half gourde for 

is quaffing cup, earthen dishes for their loblolly, a basket or two by the 

1^3, P'£m TrVat'°nS W““a"' Rnch, 

- As::7' - b- 
E 2 
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walles for his Maria to gather cockles, with a snap-sacke for himself 

made of rindes of trees to carry his provant, with his Tobacco and Pipe, 

and thus is their house furnished." 

“ Moores of Sierra Leone feed on Rice, of which they have no 

great quantities, sowing only what is needful in places neare to their 

houses . . . they sow also another little seed which they call Pene, of which 

they make bread, not unlike to Winter-savoury seed. They have some few 

hennes about their houses, but no other flesh, except sometime they get a 

Faune or the wilde Deere running in the Mountaines (not many) or some 

fowle. They feed also upon Herbs, Cockles, Oysters.they take 

much good fish with waves and other devices. They feed also much on 

rootes, and plant about their houses many Plantain trees, Gourds, 

Potatoes, Pompions and Guinne Pepper." 

The country1 abounds in Millet and rice which are the principal 

foods of the Natives. Here are also leminous, small juicy oranges, 

Mangioca and Cassabi and Guinea pepper, but no great quantities of any 

of them. Their wild grapes are pretty good and there are some Bananas 

and three sorts of Cardamon or grains of paradise. But further up the 

river near the English settlement is great plenty of oranges, lemons, 

bananas, Indian figs, ananas, pompions, water melons, ignames, potatoes, 

wild pears, white plumbs, several sorts of pulse, and cola.All these 

provisions are usually carried out in large canoes to the ships in the roads. 

They have great store of cocks and hens, wild goats and swine, all 

which cost but little when bought for brandy and knives. The sea and 

rivers furnish the natives and travellers with abundance of fish. 

Palm wine2 procured by tapping the palm tree is in general use as a 

beverage and also a substitute for yeast in the preparation of wheaten bread. 

The food of the Liberated Africans consists principally of yams, 

rice (their favourite food), coco or tania, cassada, maize, etc., with meat 

or fish, which they do not object to eat when in a semi-putrid state, 

palm-oil being universally eaten with it, which is flavoured with capsi¬ 

cums, shallots, etc. 

The universal customs amongst the Liberated Africans is to eat 

soon after getting up. Breakfast is eaten about half past 10 or 11 

o’clock a.m. Dinner is with them a very unimportant affair, but if 

taken at all, 4 or 5 o’clock are the hours selected. Supper is the principal 

meal, at which all the family meet, and which is seasoned with much 

jocularity and good humoured fun. 

Their favourite dish is called Palaver Sauce, which they prefer with 

smoked fish or meat, or both together. The vegetables used are ocro 

(Hibiscus esculentus) seasoned with capsicum pepper the yabah or 

shallot onion, or with ground nuts, ocro, or tania leaves, a kind of sorrel, 

1 Barbot’s Guinea, 1682, Book II, Ch. I. 

* Durand, A Voyage to Senegal, 1806, Ch. XI, p. 89. 
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attah, ammomium, malaguetta pepper being the condiment. Palm 

oil constitutes an essential ingredient of Palaver sauce, and impai ts to 

it the gout for which it is relished. 
Here is subjoined a list of a few of the vegetable articles of diet pre¬ 

pared by the Liberated African and which are hawked about. Myh Myh 
is made from the bean of a creeping plant, which is beaten in a mortar 

to remove its cortex, washed, pounded, and afterwards mixed with 

palm-oil, shallots, and capsicum pepper. It is finally rolled up, when 

it is ready for use; Myh Myh is of a deep red colour. 
Foofoo or grated cassava is made up into balls. Foofoo after being 

boiled is dipped in palm oil and thus eaten. 

Akinkuh, Indian corn, or maize flour, mixed with sufficient water to 

form a mass, Cayenne pepper having been previously mingled when it is 

formed into rolls, each roll being about four inches long. Akinkuh is 
eaten with palm or nut oil. 

Akcarah is prepared from the flour of a black bean, palm oil and 
pepper being mixed with it. It is stained a deep red colour. 

Chappalah or Obalak. Ground rice mixed with palm oil and red 
pepper, wrapped up in a leaf to be strained. 

Aggedi is a sub-acid preparation of Indian corn, somewhat like the 

Scotch soens, when cold it forms a white blanc mange. It is sold 
wrapped up in plantain or banana or water dock leaves. 

Ekrukuh is prepared from the white bean of a creeping plant ; the 
beans being divested of their husk, pounded and mixed with palm oil, 
shallots, Cayenne pepper. It is eaten with aggedi. 

Soosoo rum or Jin Jin Burrah is made from the root of a plant which 

resembles columbine flower and is called by the Soosoos Jin-jin billy. 

With regard to the need for salt, Clarke1 says that “ there being no 
limestone in the Colony, the oyster shell is burnt and used as a substitute, 
the principal kiln is at Gambia Island. At Hastings vast mounds of 
these shells exist furnished by annual accumulation, the people it is 
stated, used to repair to this station and remained there until harvest 
time, subsisting on the shell fish of the adjacent banks. Beds of shells 
also are found in several other creeks ; the heaps at Hastings Creek, it is 
believed, will supply the Colony with lime for a number of years 

,1 16 ffrlca"s procure salt from the mud crust on which saline particles 

rr.tsr—•— - 
An an example of a present-day dietary in this Colony that devised bv 

the present author and Dr. Watson for the Freetown Prison may be quoted 

' Robert Clarke, Sierra Leone, 1S4S. « West African Sketches, 1824. 

Publication" ani F'e“°W" P'UOn' by LeitCh and w* itson. S.L. Government 
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Table XIV.—Proposed Standc 
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5.30 a.m.— 
Cocoa, i oz. .. 

o/ 
/0 

4-6 

1 °/ 1 /o 

21 -6 

% 

28-9 

i 0/ /o 

37-7 

% ! o/ /o 

7-2 2,320 

OZ. 

0-108 

oz. 

0-145 

oz. 

0-188 7 
Sugar, | oz. .. 
Wholemeal bread, 2 oz. 38-4 9-7 0-9 

100 • 
49-7 1 -2 1 - 3 

, 1,860 
1,140 1 0-194 0-18 

0-5 
0-994 

5 
14 

10.0 a.m.— 
Foofoo, 24 oz. (cooked) 69-0 1 -8 0-7 27-4 1 -3 1 • 1 570 0-28 0-112 4-38 

•• . . 

. . 
•• e 

c 

I 

Beef (liver), 2 oz. . . 
_ or Fish, 2 oz. 
'"Greens (leaf), 2 oz. 

or Fresh Yeast, 1 oz. and 
Tinned Tomatoes, 1 oz. 

' Fresh Yeast, 2 oz. 
L. or Tinned Tomatoes, 2 oz. 
inions, \ oz... 
’aim oil, 1 oz. 

41 -6 
p 

2 103 

12-0 
12-0 
0-09 

5-0 
2 -5 
0-021 

90-0 

* * 

0-029 0-045 

1,000 
750 

43 

4,220 

0-25 
0-25 

0-1 
0-05 

0 -9' 

12 
9 

26' 
Cod liver oil, 1 oz. 
Pepper, 3/80 oz. 

85-0 4,000 0-85 251 
0-005 0 01 0-01 0-025 0-024 0-003 9 

Salt, £ oz. 
Kaindah, a trace 
One fresh banana, orange,, 

mango, or pawpaw 48-9 0-8 0-4 14-3 . . 0-6 300 0-42 61 

4.0 p.m.— 
Rice, 12 oz. (raw) 12-3 8-0 0-3 79-0 0-2 0-4 1,630 0-96 0-03 9-42 1,22 
Beef or fish, 2 oz. 41 -8 12-0 5-0 1,000 0 -25 0-1 121 
S Yam, or cocoa yam 72-9 1 -8 0-2 2-3 0-6 0-9 475 0-7 0-08 0-8 11! 
\ or sweet potato, 4 oz. .. 8-97 0-31 0-068 5-438 0-16 0 ■ 086 799 0-012 0-0027 0-2 201 
rGround-nuts, 2 oz. 9-2 25-8 38-6 24-4 2-5 2-0 2,560 0-516 0-77 0-48 321 

or dried beans, 2 oz. 12-6 22-5 1 -8 59-6 4-4 3-5 1,605 0-45 0-036 1 -19 20' 
or dried peas, 2 oz. . . . . . , . . . . . . 

Tomatoes(fresh or tinned) 1 oz. 94-3 0-9 0-4 3-9 0-6 0-5 105 1 
Pepper, 3/80 oz. 0-005 0-01 0-01 0-025 0-024 0 003 9 . . 
Salt, \ oz. .. .. , , . , , . . . 
Kaindah, a trace , , . . 
Rice, millings (cooked in soup) . . . • 
Fresh lime, half * * * * * * * * 

Composition of proposed Ration.—Protein, 3-26 oz. ; Fat, 3-4 oz. ; Carbohydrate, 17-2 oz., Calories, 3,347. 
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The following is in explanation of Table XIV, pages 68, 69. 

The quantities of all the food in this table are weighed in the raw 
state, unless otherwise specified. 

The suggested dietary has been in use in the Freetown Prison for a 
short period and its preparation and cooking apparently add nothing to 
the work of the kitchen staff, and the changes made have been well 
received by the prisoners. 

An extra morning meal has been instituted, and the cocoa is much 

appreciated. We recommend that the bread served at this meal should 
be made from flour composed of v50 per cent, of ordinary household 
flour and 50 per cent, of brown flour (80 per cent, extraction). The 
addition of this wholemeal bread to the dietary increases the amount of 
necessary vitamins which cannot be provided otherwise so conveniently. 

The soup issued with foofoo at 10 a.m. has been replaced by a sauce 
in the preparation of which care has been taken to preserve intact the 
activity of the contained vitamins. The sauce is poured over the foofoo 

before serving and its consistency prevents any part of it being discarded. 

Table XV.—Palaver Sauce. 
Liver 2 oz. 
Onion 1 oz. 
Palm Oil 1 oz. 

Salt \ oz. 
Pepper • • 8*0 oz- 
Kaindah a trace 
Greens (leaves only) 2 oz. 

Yeast 2 oz. 

Cod Liver Oil .. . . 1 oz. 

1 
I 
i 

[■Allowance per man 

Methods of cooking.—Chopped liver, chopped onions, palm oil, 

salt, pepper and kaindah to be put into the steamer at 8.30 a.m. and steam 

turned on. Cook until 8.50 a.m., when the chopped greens, without 
any preliminary cooking, are to be added. Cooking to be continued 

until 9 o’clock, when steam is to be turned off. Allow sauce to cool for 
half an hour, when it should be cool enough to permit of the yeast being 

added. Add yeast and cod liver oil, mix well, and serve the sauce in 

4 oz. portions over the cooked foofoo. 

Table XVI.— -Soup. 

Chopped beef or fish .. 2 oz. 1 

Yam. cocoa or sweet potato 4 oz. 1 _ 1 
Ground nuts, dried beans, or split peas 2 oz. 

Pepper 
roz' Salt 1 oz. 

Kaindah a trace j 

Tomato 1 oz. 

Rice millings 
Water J 

Allowance per man 

Method of Cooking.—Ground nuts should be put, without previous 

roasting, and after mincing, into the steamer with the water at 2.15 p.m. 
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The other ingredients, including the rice millings in a bag, but with the 

exception of the tomatoes, to be put into the steamer at 2.45 p.m., and 

cooked for 30 minutes, after which the steam is to be shut off'. 

Dried beans, and, if necessary, dried peas should be soaked in water 

overnight. Both beans and peas require extra cooking and should be 

put into the steamer with the water at 1.45 p.m., the other ingredients 

being added at 2.45. p.m. 

The tomatoes should not be added to the soup until cooking is finished 

and the steam turned off. The soup to be served in one pint portions 

poured over the rice. 
Rice 

Rice (raw) .. .. .. . . 12 oz. Allowance per man. 

Method of Cooking.—The rice to be put into the minimum quantity 

of boiling water necessary in the steamer at 2.45 p.m., and cooked for 

25-30 minutes, after which time the steam is to be turned off. By this 

time all the water should be absorbed, but in no circumstances is the 

rice-water, if any, to be discarded. The rice to be served in 28 oz. 

portions. 

The meat used in the preparation of the sauce is liver, this article of 

diet being of high vitamin value. It has been ascertained that the Free¬ 

town Cold Storage Company is prepared to supply liver to the Prison in 

a minimum quantity of 20 lbs. daily (letter dated 21.5.29). 

The average of several experiments showed that one pound of raw 

foofoo is found to weigh approximately one and a half pounds when 

cooked ready for serving, and 12 ounces of raw rice weighs'28 ounces after 
cooking. 

The Superintendent of Prisons informs us that during the months 

of June, July and August, foofoo is made from the early cassava, which 

does not absorb the same quantity of water as cassava that has been left 

in the ground to ripen. An allowance will therefore have to be made in 

assessing the raw weight to assure a uniform ration of 24 ounces cooked 
foofoo during these months. 

With regard to the rice, in our opinion, unless 12 ounces raw rice 

increases to 28 ounces after cooking by the method laid down, it indicates 

either a defective quality of the rice or defective storing arrangements 
and such samples of rice should be rejected. 

At certain seasons of the year it may be necessary to augment the 

tlT f 0 MW p0tat°es' yams’ and cocoa with ordinary potatoes, but 
this should be for as short a period as possible. 

The afternoon soup is served in the same dish as the rice and not 
in a separate mug as formerly. 

to be^palatable ‘‘^he “ U'iS, di.e*ary,have be“ samP'«d by us and found 
palatable. The period of trial of this dietary has been too short 

to permit of any conclusions as to the improved health of the prisoners 
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being drawn, or of any accurate estimate as to the increased cost being 

made. With regard to the latter, it is hoped that the saving in supple¬ 

mentary diets and medical comforts will largely balance the increased 
cost of the proposed dietary. 

In the publication referred to above it has been shown that beriberi 

occurs endemically in the Town and is probably fostered by the discharge 

ol ship hands at that Port. Beriberi has occurred on several ships 
visiting Freetown. 

Reference should be made to the disease described by Wright (see 

page 367), which is common in Freetown. In addition to this there is 
evidence of rickets and salt deficiency. 

Table XVII.—Connaught Hospital, Freetown. 

Diets. 
Low diet— 

Arrowroot 1J ozs. 
Sugar 1 oz. 
Milk (condensed) i lb. ti 
Sago .. 1A ozs. 

Full diet— 
Tea A oz. 
Milk (condensed) 1 tin. 
Sugar 2 ozs. 
Bread 12 ozs. 
Beef or fish 8 ozs. 
Lard £ oz. 
Vegetables' 4 ozs. 
Potatoes 8 ozs. 
or rice, 3ozs. 
+ 2 ozs. as ordered bv Medical Officer. 
Salt A oz. 
Pepper . . I oz. 

The following analyses from samples of the old Prison Dietaries were 

made locally some years ago :— 

Table XVIII. 

Foodstuffs. 
Refuse 

and 
Dirt. 

Dry 
Solids. 

Water. Ash. Fibre. Proteids. Carbo¬ 
hydrates. 

Oil. Calories. 

Rice .. . . 12 oz. 0-08 1009 1 -905 0-054 0-012 0-87 9-099 0-051 1,149 
Foofoo .. 1 lb. _ 5-29 in -7 0-044 0-196 0-11 4-92 0-019 600 

Beef 3 oz. _ _ 2-16 _ — 0-62 — 0-016 35 

Split peas 2 oz. — 1 -75 0-248 0-047 0-025 0-492 1-149 0-037 199 

Dried ockro 1 oz. _ 0 • 754 0-245 0-056 0-071 0-114 0-497 0 -015 81 

Palm oil i gill — 0-004 — -- — — — 0-59 155 

Pepper .. 1 \ ozs. — 0-069 0-005 0-003 0-024 0-01 0-025 0 - 01 9 

Yam 1 lb. 2-64 5-34 15-659 0-102 0-065 0-323 4-83 0 -01 597 

Cocoa Yam 1 lb. _ B -31 9-68 0-008 0-091 0-39 5 -648 0 019 702 

Sweet potato I lb. 2-414 7-024 8-97 0-086 0-16 0-31 5-438 0 • (>68 799 

Greens* .. 2£ ozs. — 0-397 2-103 0-045 0-029 0-091 0-211 0-211 4J 

1 Divided into greens, onions, sweet potatoes, and tomatoes. Extras as ordered by Medical Officer. 
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Gold Coast.—Table XIX below gives the Prison Dietaries in use in 

this Colony. No } 

Fish, fresh, cooked, 2 ozs., or salt, cooked 2 ozs, or 
Beef, fresh, cooked, 1 oz., or salt, cooked, 15 ozs. 

Pepper, } oz. 

Salt- i°z- Vn „ 
No. 2. 

Kenki, 2£ lbs. 
Fish, fresh, cooked, 3 ozs., or salt, cooked, 4 ozs., 0) 
Beef, fresh, cooked, 14 ozs., or salt, cooked, - ozs. 

Pepper, £ oz. 
Salt, £ oz. 

No. 3. 

(5 days a week.) 
Kenki, 2£ lbs. 
Fish, fresh, cooked, 4£ ozs., or beef, fresh. 
Cooked. 1£ oz., or salt, cooked, 2\ ozs. 
Pepper, £ oz. 
Salt, J oz. 

(2 days a week.) 
Boiled cassada, 24 lbs. 
Fish, fresh, cooked, 3 ozs., or 
Fresh, salt, cooked, 44 ozs., or 
Beef, fresh, cooked, 14 ozs., or 
Beef, salt, cooked, 2f oz. 
Pepper, £ oz. 
Salt, | oz. 
Palm Oil, \ oz. 
Vegetables, 4 ozs. 

The above articles of diet excepting the boiled cassada are to be made 

into soup. 

Table XX.—Punishment Diets. 

No. l. 
Kenki, 14 lbs. 
Salt, J oz. 

No. 2. 
Kenki, 1 lb. 
Salt, £ oz. 

Table XXI.—Europeans. 

(Per diem.) 
Rice, 14 lbs. 
Bread, 14 lbs. 
Lresh beef, cooked, or fowl, cooked, 1 lb., or 
3 days a week :—' 

Fresh, fish, cooked, £ lb., or 
Fresh beef, cooked, l" lb., or 
Fowl, cooked, 1 lb. 

(Per week.) 
Tea, l lb. 
Sugar, 4 lb. 

(4 days a week.) 
Eggs, 2. 

West Indian.—Same as First and Second Class except that the Kenki 

or Cassada shall be reduced by \ lb., in respect of which reduction Rice 
| lb. or Agidi \ lb. is to be substituted. 
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Table XXII.—Infirmary. 

Full. 

Kenki, 2 lbs., or 

Rice, cooked, 1 lb., or 

Cassada, cooked, 3 lbs. 

Fish, fresh, cooked, 4 ozs., or 

I'ish, salt, cooked, 6 ozs., or 

Beef, fresh, cooked, 2 ozs., or 

Beef, salt, cooked, 2 ozs. 

Pepper, £ oz. 

Salt, J oz. 

Palm oil, J oz. 

Vegetables, 4 ozs 

Akassa, 1 lb. 

Low. 

Kenki, 2 lbs., or 

Rice, cooked, f lb., or 

Cassada, cooked, 2£ lbs. 

Fish, salt, cooked, 4 ozs., or 

Beef, fresh, cooked, 1£ oz., or 

Beef, salt, cooked, H ozs. 

Pepper, | oz. 

Salt, £ oz. 

Vegetables, 3 ozs. 

Akassa, 10 ozs. 

Notes. 

1. Kenki consists of maize soaked in water, mashed and cooked. 

2. Akassa is a gruel made with maize. 

3. All Native Prisoners are allowed 10 ozs. of boiled Akassa every morning 

except when on No. 2. 

4. Prisoners sentenced to 7 days and under, No. 1 diet, without fish or meat. 

5. Prisoners sentenced to more than 7 days and not more than one month. No. 1 

diet. 

6. Prisoners sentenced to more than 1 month and not more than six months, 

No. 2 diet. 

7 Prisoners sentenced to more than 6 months, No. 3 diet. 

8. In case of Kroo men rice to be substituted for Kenki at the following rate :— 

No. 1, | lb. ; No. 2, 1 lb. ; No. 3, 1 lb. Punishment, f lb. ; Infirmary, Full, 1 lb. ; 

Low, | lb. 

9 Punishment diet to be taken before the day’s work is begun. 

Table XXIII.—Calorie value. 

From figures supplied by the Government Analyst, Gold Coast, 

the Calorie value of the above dietaries has been estimated as follows : 

Prisoners of— 

7 days and under 

7 days to 1 month 

1 month to 6 months 

Over 6 months 

Note.—The analysis and estimations 

given to the Prisoners,” and therefore a 

based on foodstuffs in the raw state. 

. . About 1,650 calories per diem. 
1,800 calories per diem. 

2,050-2,200 calories per diem. 

,, 2,300 calories per diem. 

of these foodstuffs was " as cooked, and 

'e not directly equivalent to estimations 
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Table XXIV.—Average Results of Analysis of Prison Diet in Accra. .-Is 

cooked and given to Prisoners. 

Water. Protein. Fat. 
Carbo¬ 
hydrate 

Fibre. Ash. 
Calories 
per lb. 

Food 
units. 

P er Per Per Per Per Per 

cent. cent. cent. cent. cent. cent. 
800 50 

Kenki1 57 92 4 58 o 05 33-90 0-80 0 75 o 

Akassa2 3 * . . 95 36 0 33 0 09 4-10 0-05 0 07 86 5 1 

Plantain 61 14 1 27 0 52 35-36 1 10 0 61 702 40 3 

Rice 76 33 o 80 0 10 20-43 0 • 20 0 14 435 27 7 

Coco Yam 55 66 2 31 0 15 40-47 0-47 0 94 800 46 (> 

Sweet Potato. . 61 41 2 30 2 00 32-61 0-90 0 78 732 43 4 

Cassava 57 85 1 34 0 51 38-39 1 -22 0 69 759 43 0 

Soup . . 91 92 0 71 1 54 4-25 1 -54 1 01 157 9 9 

Fish, cooked . . 42 12 40 92 7 36 — — 9 60 1,087 120 7 

Do., uncooked 35 73 48 49 5 67 10 11 1,134 135 4 

1 Kenki is maize meal ground and made into dough ; half of which is kneaded 

on fire and immediately mixed up with the remaining half of dough and then made 

into balls wrapped in corn leaves and boiled. 

2 Akassa is the dough of maize meal mixed with water, according to the thick¬ 

ness required, and strained in a sieve, and the strained fluid stirred on fire and boiled. 

Food Units.—Percentage of Carbohydrates plus 2-5 times the sum 

of the percentages of Protein and fat. 

Nigeria.—Table XXV below gives the Southern Provinces Prison 
Dietary. 

Article. Amount. Daily Breakfast Ration. 

Farina . . .. 1 lb. 
or whole maize flour .. 1 lb. Article. Amount. 
or yam (unpeeled) . . .. 2£ lbs. Beans .. 4 ozs. 
or rice (unpolished) . . .. lib. and Farina .. 2 ozs. 

Greens (without stalks) .. 8 ozs. or whole maize flour .. 4 ozs. 
or Ochro (fresh) 3 ozs. and akara • . 2 OZS. 

Palm oil 1 oz. 
Salt 3 dr. 
Native Pepper . . 4 dr. 
Egusi .. 2 dr. 
Beans 1 oz. 
Fish or meat . . 2 ozs. 
Groundnuts . . 3 ozs. 

1. Meat to be given twice weekly. 

2. Yam to be given in convict prisons twice weekly. 

3. Fresh Ochro when obtainable to be given twice weekly 

JhuDKaily. Break,ast Rati°" is additional to the scale given in column I ■ 
this should be given with soup. 

g *!“; "h0“ld,be <?ven.f°r sh°rt periods °"'y when other alternative unavailable. 

grated cassava ^ ™ S * 7‘a*e- f“a »*”g as 

7. The term " whole maize flour ” implies flour prepared within the orison ho 
natne processes whereby only the husk is discarded. 
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Northern Provinces.—The Diet scale herein corresponds to that 

laid down under “ Scale B (Native Prisoners on Full Diet), Northern 

Provinces,” as given under Regulations No. 32 of 1922 made under 
the Prisons Ordinance of 1926. 

Table XXVI. 

Articles of Diet. 

Yam (sine peel) 
or Guinea corn 

Flour (dawa) 
or Millet flour (gero) 
or Maize 
or Cassada 
or Rice (for a very short period 

only) 
or Sweet potatoes (for a very 

short period only) . . 
Fresh meat without bone . . 

or Fish 
Ground nut oil or palm oil 
Pepper 
Salt 
Beans 
Ground nuts 
Greens (without stalk) 

or Ochro .. 

Weight 
in ozs. 

Protein 
in grms. 

Carbo¬ 
hydrate 
in grms. 

Fats 
in grms. Calories. 

52 29 • 77 445 0-97 1,956 

24 63 490 13-5 2,393 
24 63 490 13-5 2,393 
24 68 523 14-2 2,555 
56 111 490 2 2,073 

20 34 0 481-26 1 -70 1992 

64 18-14 408•24 9-07 1832 
2 9 — ? 37 
2 9 — ? 37 
i — — 28 261 

4 — _ 

3 
% — _ - 

i 6-25 16-7 0-5 100 
4 27-8 13-3 56-2 691 
8 — — — — 

3 — — — 

Table XXVII.—Total Food Value of Diet. 

Protein. Carbo¬ 
hydrate. 

Fats. Calories. 

On yam days 72-8 475 85-6 3,045 
On Guinea corn or gero days .. 106-0 520 98-2 3,482 
On maize days .. 111-0 553 98-9 3,644 
On cassava days 54-0 520 86-7 3,162 
On rice days 72-05 507-96 72-20 2,655 
On sweet potato days 61-19 438-24 93-77 2,921 

Note.—The 52 ozs. of yam without peel allowed for is equivalent to 6 ozs. (for 

3£ lbs.) with peel given in the two scales quoted above. Yam should always be 

boiled with the peel on. 

The Gold Coast dietary for long sentence prisoners is distinctly higher 

in calorie value than that formerly used in Freetown Prison, although 

for this class of prisoner, as for others, the calorie value of the Gold 

Coast diets is lower than the accepted standards. The Nigerian diets 

conform to these standards, being approximately 3,000 calories. 

As to the incidence of beriberi, during the past ten years, eight cases 

of illness with one death have been diagnosed as beriberi among prisoners 

in the Gold Coast. Of these, three were at Cape Coast, three at Sekondi, 

one at Kumasi and one at Ho. The last case was at Sekondi, in 1926. 

With the exception of a small outbreak of beriberi which occurred in the 
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central prison at Kano in 1927, there has been no epidemic of this disease 

during the last ten years in the Prisons of Nigeria. We have no informa¬ 

tion as to the occurrence of isolated cases. 

Dr. R. McC. Burnie is investigating tropical ulcers, with special 

reference to dietary factors in their etiology at Zaria, Northern Nigeria. 

The Dietaries of the Hausas and Town Fulani of Northern Nigeria are 

described in considerable detail by Dr. McCulloch, West African Medical 

Journal, Vol. Ill, No. 1, July, 1929, and subsequent issues. 

There is evidence of general ill -health and considerable infant mortality 

among these people. Their religion permits polygamy ; the majority 

of the people will have two wives and numerous concubines. Normally, 

the head of the household does not eat with his family. Fingers and 

small gourds, which when split longitudinally made excellent spoons, 

are the implements of eating. The foods are served in calabashes or 

bowls. 

The vast majority of the Hausas are small farmers and so they grow 

most of their foodstuffs for themselves. In the average household the 

grain is collected or bought at the harvest, and it is divided up into shares 

for the husband and each wife. In strict rotation each wife attends 

closely on her husband for two successive days, and that particular wife 

is responsible for the preparation of her husband’s meals during that 

period. The husband also decides what extras, apart from grain, will be 

eaten by his wives, and he gives the money necessary for their purchase 

to the wife in attendance at the moment. At night all wives eat together 

but the husband never eats with his womenfolk and children. In very 

large households each of the four wives has some concubines attached to 

her. The stock of wives’ grain is divided amongst the four groups, and 

the wife in each group is given sufficient money monthly to buy the extras 

of her group. One particular woman is detailed to be in charge of the 

arrangements for the master’s food, and she is not changed at anv time 

Most often this woman is not a concubine (a wife is never used in this 
capacity) but a trusted slave. 

The Aristocracy rise between 5 and 7.30 in the morning, and after 

ablutions and prayers they have a drink of freshly prepared koko or anv 

t.uwo “d rntya (or tabshe) left over from the evening meal of the previous 

day. At 11 a.m. some algaragi with miya is eaten. This again is not a 

u meal. Around 2 p.m. a full meal is made of fura and sour milk 

(nomo) after which the prescribed prayers are said, and all retire to their 

drink of k',keS\ iAb°Ut 4 P m' every°ne aSain becomes active and a drink of koko is taken or some tuwo is eaton 

Of the day until dusk, when more prayed re adad 

meal, which is the heaviest of the day is taken It “ ^ CVening 

tabshe in which is incorporated fair quantities of meat” in'31 f"d 

game that has been obtained is eaten with this meal. Bhds ^tenfsoT 
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may be cooked in the tabshe or boiled (daffa), fried (tsoya) or grilled 

(garsa). Tea is becoming a great favourite amongst some of the highest 

classes as a variant for the early morning and four o’clock drinks. An 

imported tea-biscuit may be taken with it, but usually only tea with milk 

and sugar added is taken. The Emirs and the people immediately around 

them eat very little or no tuwo or fura prepared from guinea corn (dawa) 

or pearl millet (gero) ; their staple diet consists of preparations of wheat 

(alkamma) and rice (shinkafa), and they consume far more meats and fats 

(as oils and in meats) than any other class of the population. 

An Emir gave Dr. McCulloch the following account of his day. Rise at 

3.30 to 4 a.m. Ablutions and prayers which last until 6 a.m. because of the 

reading of the Koran. At 6 a.m. he has two cups of tea which contains 

milk (madara or fresh milk) but no sugar. Immediately afterwards the 

day’s work starts and goes on until 12.30 or a little later. He then 

retires to his house and has the first meal of the day. It consists of tuwo 

and tabshe followed by fura and madara with which is eaten any meat 

(usually birds, guinea fowl, bush fowl and chicken), which is either grilled 

whole or fried when cut into pieces. At 4 p.m. again he says prayers and 

has tea and biscuits afterwards. The afternoon is devoted to recreation 

(shooting is increasingly popular) and at .6 to 6.30 p.m. prayers are again 

said. At nightfall his evening meal consists of tuwo, meats and tabshe. 

Between 8 and 9 p.m. he retires for the night. It is to be noted that the 

late morning meal of algaragi is missed. This is not welcomed, but is 

put down to the European habit of wanting to see him at just about that 

time. Instead he chews a small piece of kola nut (goro) as occasion offers. 

He must not be seen doing so. 

The Town Democracy (talakawa) rise from 4 a.m. onwards and after 

prayers eat any fura and nono left over from the previous mid-day meal. 

At noon fresh fura is prepared and eated with nono. Prayers are said 

at the stated time and work goes on until about 5 p.m. At nightfall the 

final meal of tuwo and miya is eaten. The miya usually contains no 

meat or oils. Most of the meat eaten by these people is bought in the 

market places, in the form of kididi, and eaten on the spot. Kilishi is 

especially eaten when travelling. Very occasionally raw meat is brought 

home and cooked in the miya ; ground-nut oil (man-geda, man-gujiya) 

is usually added on these occasions. 

The Country or Bush Democracy (Talakawan daje) include small 

villages and the hamlets composed of the houses of one family. Cattle 

or nomad Fulani are excluded as their food is quite different. Villagers 

rise early and have a meal of gari to which sour milk is added. The 

remains of the meal is taken to work and eaten at noon. Nothing 

further is eaten till nightfall when a full meal of tuwo and miya (in which 

there is no salt or meat) is prepared. The evening meal is usually later 

than the corresponding meal of the townsfolk, as the womenfolk also 
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work away from the house in their farms, and also because the grain 

has first to be separated from the heads, as it is not stored winnowed as 

with the townsfolk. 
Fasting.—It is enjoined that the month of Ramadan in the Arabic 

rotation should be a month of fasting and prayer and this is adhered to by 

the people. A meal is eaten just before dawn as nothing may be eaten 

after it is possible to distinguish between white and black thread, and no 

farther food whatever is taken until sunset. Not even water is drunk 

as the strict Mohammedan ejects his saliva rather than swallow it during 

the hours of daylight. The evening meal is an enormous one and is 

accompanied by much drumming into the late night. More meat is 

eaten during this month of fast than in other parts of the year, as the 

evening meal is practically the only meal taken, and so more money is 

spent on it. The next meal must be eaten before daybreak, and its 

preparation necessitates an early start. The result is that the whole 

population is subject to thirst and hunger, with lack of sleep during their 

working hours, and every worker in Northern Nigeria has experienced 

examples of the consequent lethargy and stupidity which have to be seen 

to be believed. Fortunately, the Arabic calendar does not correspond 

to ours and so this month does not always fall in the hottest season 

(March-June), when the shade temperature is often 119° F. Fast months 

in a series of years at this season would undoubtedly do grievous harm 

to the population, while in the present variable conditions all that can 

be seen are gastro-intestinal disorders (no doubt from the change of 

habits and shortage of fluids-drunk) and general debility of the population. 

The Koran permits the traveller and the ill to avoid the'fast, but so ignorant 

are the masses of their religion and its dispensations that it is well for 

the Medical Officer to know this, so as to tell his patients and so avoid 
needless worry. 

Foods. General opinion has it that the Hausa and town Fulani 

live on two grains and sour milk. In the main this is true. As the 

investigation proceeded, it was astonishing to find the varieties of food 

that are eaten, and not less so to see the modes of preparation. Cakes 

of a sort, macaroni and sweets are well known. During this enquiry 

into the varieties of foodstuffs and their modes of preparation the 

greatest living authority on the Hausa language, the Rev. G. P. Bargerv 

unreservedly handed over the complete list of the names of these prepara¬ 

tions which he had collected from the yet unpublished manuscript of his 

dictionary of the Hausa Language, which he is compiling on behalf of 

the Government of Nigeria. All foods listed by Bargerv were carefully 

enquired mto, and any new modes of preparation were watched ■ Jth 

“t rrry ** 
“SS* ““» '••• * witSBC 
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Guinea corn (dawa) and bulrush or pearl millet (gero) are over¬ 

whelmingly the chief foods of the population. In different areas the use 

of one preponderates, thus, in Katsina and Sokoto more bulrush millet 

is eaten than guinea corn, and in Kano, where the soil is less sandy and 

the crops are better, the reverse is the case. Beans (waike) and ground 

nuts (Kano, geda, Sokoto and Katsina, gujiya) are of next importance, 

beans as a food and as a soil restorer, ground nuts as a food, as a source of 

oil (mai) and as a soil restorer. Cassava (rogo) and maize (masara) are 

also extensively grown. Rice (shinkafa) is eaten by the common people 

where it can be grown, as in some parts of the Sokoto Province. Wheat 

(alkamma) and rice are the great foods of the Emirs and their District 

Heads. Benniseed (ridi, white var. ; nome, red var.) is grown in small 

quantities. Yams (doya) have been introduced and are grown and 

eaten w'herever the soil permits of it. The aristocracy seem to be fond 

of them cooked in miya and tabshe. The swreet potato (dankali) is well 

known and is eaten extensively w7hen travelling, as it is obtainable 

boiled in all market places. Onions (albassa) tomatoes (guta, imported 

var. tomatur), pepper (barkono), spinach (alayafu), pumpkins (kabewra), 

okra (kubewa) are also growm and extensively eaten in soups and stew's. 

The leaves and fruit of many indigenous trees are used as food also. 

The meats eaten are practically only beef and goat’s flesh, although camel 

flesh is also eaten. For fats the population relies on meats, ground nut 

oil (man geda), she butter (man kadai shanu) and occasionally palm 

oil (man ja), but these fats are definitely luxuries which are used only 

occasionally such as on feast days. 

The insipid preparations of guinea corn and bulrush millet are very 

generously flavoured with condiments of which the commonest are 

native salt (gishiri and kanwa), imported salt (gishiri) and pepper 

(barkono). Gishiri is extensively used in the towm but natron or alkali 

salts (kanwa) are still very largely used by the poorest towmspeople and 

by the country-folk. A whole group of condiments comes under the 

generic term kyan yagi, and it includes red pepper (chillies) or barkono 

(iCapsicum annum and C. frutescens), a pepper, filfe (probably the filfil oi 

Dalziel), guinea pepper of kymba (Xylopia aetliiopica), grains of paradise 

or chitta afu (Zingiber officinale), West African black pepper or masoro 

{Piper clusii), passur or fasur, an aromatic bark which is probably the 

fasa kw7ari of Dalziel {Zanthoxylum senegalense), an aromatic root kulla 

or kubia (Thonningia sanguinea). These condiments are added to stew 

and soups and are especially valued by w'omen and the richer elements ot 

the population. Honey is cultivated by supplying hives for migrating 

wild bees and by actual care of the bees. It is largely used in sweets. 

Standard modes of preparation.—Just as we have standard modes 

of preparing certain foods, such as roasts, porridge and stews, so the 

Hausas have certain standard ways oi preparing millets (their staple 
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food) which may be applied to any grain. All resolve themselves 

a form of thick or thin porridge. 
Cereal Flour.—The crop of millets is collected by cutting oft the hea s 

of grain and country people store it on the spikes. For separation from 

the spikes, for selling to townspeople, the spikes are beaten with Stic -s 

(susuka), twigs are raked out and the grain (tsaba) is poured against a wind 

to separate it by blowing away the outer husk or covering (haushe). 

The grain is then moistened with water and pounded (dakka) in a wooden 

mortar (turumi). This process aims at separating the true bran or 

pericarp (dousa) without breaking up the kernel or endosperm. The 

dousa is separated by fanning the grain on grass mats. The whole 

process to this point is known as surpe (surfe). The unmoistened gram 

is now pounded vigorously in the mortar, and from time to time the fine 

flour (gari) is separated from the coarser broken particles (tsaki) by 

tanning on mats. When there is very little tsaki left the process may be 

stopped. 
To obtain very fine flour for some of the dishes the gari and tsaki are 

further disintegrated by grinding them between stones (nikka). It is to 

be noted that the whole of the bran is removed in these processes. 

For the preparation of some of the dishes, and especially for gari, the 

favourite meal of the peasant farmer, the grain is crushed between stones 

to a fine powder without any previous pounding and separation of the 

dousa or bran. The whole grain is thus used in this flour. 

National Dishes.—(a) Tuwo is a thick porridge which is prepared 

from the winnowed flour of the grain of guinea corn chiefly, but other 

grains are also used. The flour, which has been prepared by grinding, is 

added to the boiling water and stirred continuously. If any tsaki is 

used it is added first. More flour is slowly added until a thick paste is 

formed and it becomes nearly solid. A little salt or a much larger quan¬ 

tity of natron is then added and stirred into it. It is then taken off the 

fire and left for about ten minutes before it is eaten hot. In times of 

scarcity the grain is ground in the first instance and no attempt at 

separating the bran is made. 

Tuwon aduwa.—The fruit of the aduwa or desert date (Balanites 

Aegyptiaca) is soaked in water for twenty-four hours and this fluid used 

to make tuwo. It is used in Katsina Native Administration prison as it 
is a mild laxative. 

Tuwon dakka.—Is made from the coarser flour obtained from pounding 

in a mortar (hence the name). This is the tuwo of the majority of the 
population. 

Tuwon dussa.—Is any tuwo which contains the dousa of the grain. 

Tuwon gajere (T. gatche) is a slave food.—A tuwon dussa is prepared 

and it is served with a very poor miya which contains no meat and a 
small variety of ingredients. 

0* 13101)q T.0 
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luwon raushi (laushi).—Is made from very carefully prepared flour. 

Tuwon rua (T. latsi, T. bula). Best known name bando.—Takes 

days to prepare. The grain is softened by soaking and then ground. 

The winnowed flour is stirred into cold water and then allowed to settle. 

Two or more changes of water may be used. Only the white flour at 

the bottom of the vessel is used. The tuwo is thinner than the usual 

thick poi ridge of tuwo proper. The prepared flour is sometimes pressed 

into a ball and eaten so. It is to be noted that in such a method of 

preparation the sedimented flour is really starch. 

(■b) Kunu.—Is a thin porridge which is used as a drink. It is prepared 

as in tuwo but less flour is used. The flour of bulrush millet is vastly 

more popular for these preparations than guinea corn. 

Kunun dorowa.—The mealy yellow pulp of the dorowa or African 

locust bean tree (Parkia filicoidea) is added to the kunu. 

Kunun geda.—Pound and wash the groundnuts and add to the kunu. 

Specially popular in Kano. 

Kunun salafa or salala.—Is not a food in the strict sense but it is an 

universal cure-all. A powerful abortifacient, a cure for gonorrhoea, and 

for the ill-defined gastritis accompanied by tympanites called kabba 

(not kabba the late forms of syphilis), are administered in this preparation. 

Depending on the patient’s illness medicinal roots and twigs are decocted 

with water, and the decoction is used to make a kunu of guinea corn 

flour. White natron is added in generous amounts. As much as possible 

is taken as a draught. The immediate effect in pregnant women is a 

violent diarrhoea with subsequent abortion, and in gonorrhoea there is 

a severe diuresis even to the passing of blood. 

Kunan tsamiya.—The pods of the tsamiya or tamarind (Tamarindus 

indica) are soaked in water overnight to soften. In the morning the 

acid pulp of the pods (gasara) is pounded and added to the kunu. Pepper 

to taste is added. It is a drink of the aristocracy and is regarded as a 

laxative. 
Kunun zaki (kano).—Is a cheap kunu sold in the market places. It has 

very little flour and it is sweetened (hence the name) by the addition of 

a little sweet potato or maize. 
(c) Koko.—Is a thin porridge in which the flour is carefully prepared 

as in bando (tuwon rua). Pepper and salt are added and the water 

brought back to the boil. It is a hot drink favoured by the aristocracy. 

Guinea corn is very largely used for this preparation. 

A cheap variety in which the flour is not so carefully washed is also made. 

(,d) Gari (susuka, dankaro, bambara).—Is prepared from bulrush 

millet. The grain is ground and the bran is not separated. Mix with 

cold water and pound to a paste in a mortar. Add more water to make 

semi-fluid and dilute with sour milk. Very poor people make it into a 

kunu by adding hot water. This is the favourite meal of the peasant 
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farmer. Guinea corn is not much used as the dousa is supposed to 

cause intestinal complaints. 
(e) Fura is a solid preparation of the flour of grains, and it is usually 

served in round balls. In Katsina, it is made of bulrush millet chiefly, 

but other grains are used also. 1 he coarse flour prepared by pounding 

is winnowed and enough water is added to make a stiff paste. This is 

moulded into small balls and they are covered with cold water which is 

then brought to the boil. The cooked balls are broken up in the mortal 

and the paste again moulded into balls which are larger and about the 

size of the average grape fruit. This is the most popular meal throughout 

the country. 
Furar gwiwa is made from flour containing bran. 

It is to be noted that all the tuwo and fura preparations are eaten 

with something else. The vast majority will have sour milk as the 

addition to fura preparations. Miya and tabshe are the usual additions, 

for those that can afford to buy the many ingredients, to tuwo prepara¬ 

tions. Meat is valued as a food and is eaten in miya by those that can 

afford it. Honey and sugar are additions which are used especially with 

kunu, but they are usually reserved for sweets. Kunu preparations 

are drunk as they are, and while not listed as a typical meal, it is very 

extensively used especially by people away from their houses at work and 

those travelling. 

(/) Miya.—This is a soup or light stew distinguished by the number of 

ingredients in it, which appear to be limited by the pockets of the eaters. 

The following is a description of a good beverage miya. The meat and 

tomatoes are cut and put on to cook with a little water. When boiling, 

more water is added and it is again brought to the boil. Now add pepper, 

native salt (kanwa), daddawa (the black fermented cakes made from the 

seeds of the pod of the dorowa tree, Parkia filicoidea), daddawa kuka 

(fermented cakes of the seeds of the kuka or monkey bread tree, 

Adansonia digitata), and a handful of beans when in season. When the 

meat is well cooked add the leaves of tafasa, wTich is a senna (Cassia 

tore), karhashe (Ceratotheca sesamoides), kuka, rimi or silk cotton tree 

(Eriodendron onentale), and lalu or turgunuwa (Cochorus tridens). The 

mucilaginous capsules of kubewa or okra (Hibiscus esculentus) and leaves 

of alayafu or spinach (Amaranthus caudatus) are also added at this time. 

The whole is well stirred and again brought to the boil. With the majoritv 
of the population no meat is added except on feast days and similar 

exceptional occasions. In the same way the other ingredients may be 

limited to tomatoes, leaves of kuka, tafasa, and lalu with ground nut oil. 

°\ lnstance’ Ivatsina> the rimi leaves are added only 
vmen the kuka tree has none. J 

>g) Tabshe is a richer miya. Albasa or onion (Allium cefia), kabewa 

pumpkm (Cucrurbita pefio) and the leaves and calyx of yakuwa or 
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red sorrel (Hibiscus sabdariffa) are added. Butter (man shanu) or palm 

oil (man ja, from the red colour) is added when it can be afforded instead 

of ground nut oil. The colour is dark to bright red, which is caused by 

the tomatoes, yukuwa calices and the impure palm oil. This is the stew 

used with fura and tuwo in the houses of the aristocracy and the rich 
men. 

(h) Sour Milk (Nono).—Milk is kept until it has turned sour; a few 

hours suffice as the conditions of collecting it are very dirty, the udders 

of the cattle being washed in urine to increase the flow, and it is the great 

national drink. The pulp of the pods of the baobab trees is added to in¬ 

crease the acidity, and also to increase viscosity so that more water can be 

added for selling the milk in the market places. If the baobab pulp is not 

available, the root of dafara is used instead. It is always taken in generous 

quantity with fura, and the balls are placed in the milk and then broken 

up before eating. It may be drunk alone or taken with any other- 

preparation of grain, except when a soup or miya is served with it. 

Very many examinations were made of milk and sour milk bought in the 

market place, and the average adulteration was fifty-seven per cent, of 

water added ! The fresh milk supplied to European households was 

obtained from one source, and there seemed to be a standard method 

of adulteration, as added water was always present to about thirty per 

cent, of the total milk supplied. Extraneous matter such as dust, sand, 

hairs, urine, and other filth were always very markedly present. 

(i) Butter (Man shanu).—Is not generally used. It is reserved for 

the wealthy who use it in their stews. 

(;') Cheese (Chuku).—Is very sparingly used, chiefly by the rich. 

(.k) Meat (Kama).—Northern Nigeria is a cattle country and hides 

form one of the chief exports. The cattle are kept on a percentage 

basis—one calf in three going to the herdsman is a ^usual rate by the 

nomad Fulani, who wander across the country on the trail of grass and 

water. Goat’s flesh is also very largely eaten. 

Women only eat the meat of cattle during pregnancy, as it is believed 

that this will make the pregnancy last exactly nine months. If the flesh 

of goats is eaten the period of gestation is reduced to seven months, w hile 

that of camels increases the period to twelve months. 

All meat is of a very poor quality. The people may not cat the 

flesh of an animal that has died a natural death, so a careful watch is 

kept over the ill and their throats are cut, and the animal bled with the 

prescribed ceremonial, before natural death overtakes it. The muscles, 

entrails and organs are all eaten. The bones even are not discarded , 

only the hide of the animal is not used. McCollum and Simmonds 

(1925) discuss the inportance of this and point out the very inteiesting 

fact that the jackal, which feeds on the remnants of the lion’s meal, has 

to supplement his inadequate meat diet, as the glandular organs have 
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been eaten by the lion, by stealing the eggs and newly hatched chicks 

of birds, especially the ostrich. 
In the large towns there are slaughter places, and cattle and goats are 

slaughtered regularly. In Katsina city, which has a population of 

14,400 people, at the most three head of cattle are killed in one day, 

twice or three times per week. 

Thirty to forty head of goats are slaughtered three times per week, 

and sheep are killed when specially sent to the butcher by the rich, or 

by people who are ill. As only old cattle, or sick ones, are sold to the 

butchers, the meat is thin and tough, and there is one preparation com¬ 

monly made which is a practical joke based on this fact. “ Shai-shai ’ 

or “ Fantsama Ido ” is a long strip of tough meat which is boiled and then 

smeared with a lot of ground nut oil and pepper which has been finely 

ground. One gives it to a friend, he tears at the tough meat with his 

teeth, and the fervent hope is that it will slip from his lingers, because of 

the oil, and hit him in the face. The pepper will then get into his eyes ! 

Cxoat’s flesh is highly prized because of the fat that it contains. 

Most of the meat eaten is cooked in miya or tabshe, but it may be 

boiled, fried, roasted or grilled. 

Kilishi.—Is a sort of biltong. The meat is cut into thin strips and 

smeared with ground nut oil, native salt and pepper and it is then dried 

in the sun. W ithout any further preparation it is extensively eaten when 
travelling. 

Kadidi or Tsire. Is a type of rissole. The meat is cut or rolled into 

a ball, or little bits of liver and tripe and a small piece of fat placed on the 

top (this is the cap or hula), spitted on a piece of stick and dipped in 

ground nut oil, native salt, pepper and sometimes Kyan Yaji. It is 

then cooked by placing the spits upright around a fire. The spits are 

turned from time to time. The centre of the meat is usually quite ratv 

and to this food may be attributed the almost universal infection with 
1 aema saginata. 

There are two chief modes of preparing meat for a rich man's table 

f-lagana. Is a long succulent cutlet which is covered with ground 

nut 0,1, salt, pepper and Kyan Yaji and is then slowly broiled near a fire. 

n Balangu a goat is roasted whole after all the bones have been 

proselytised .T01** thlS has been c0Pied from the Arabic teachers who 
1 stl\tised the country and converted it to Islam 

Careful observations of several family budgets have shown that the 

^fol^f “meaner wT ^ ^ “ ““'-me 

not eat more than half of this per week wifi T"® P°PU'ati°n do 

of live weight meal Tho ™ Cr ieac °f the population 
g eat fhe consumPhon will be less than this because of the 
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fthemseataof **“ market daily- As Katsina is ■ at of the Native Executive, more meat is also required for the 
large population which depends on the Court. 

thJ/}tEBTS'~Are ften!iVelygrOWn and areeaten more by the farmers 
han he townspeople. They are definitely a food to the farmer, who 

< ils them with ground oil, especially at harvest time. In season thev 

are occasionally eaten in this manner by the townspeople, but they are 

more commonly cooked in their soups. There are several flour prepara- 

ious, and nearly all of them are cooked in ground nut oil. They are, 

however, delicacies and cannot be regarded as normal food. 

(m) Maize. Cannot be regarded as an ordinary food. It is well 

known and grown, chiefly around houses, but it is eaten so occasionally 

that it is not a food in the ordinary sense. It is pounded and made into 

a tuwo at the great festivals, and guests of honour are given this prepara¬ 

tion as a compliment. The people say that more of it would be eaten if 
it were not comparatively expensive. 

(«) Sweet Potato.—Is not eaten as a meal. It is bought cooked in 

the market places and is eaten when travelling, at halts in the market 
places or in between the usual meals. 

(o) Cassava.—Is eaten like sweet potato. The flour is the great food 

of many tribes of the south, but this preparation is not made bv the 
native of the north. 

(P) Rice. Is not eaten by the common people, except in parts of 

Sokoto Province where it is grown. It is sometimes boiled and eaten 

with meat and a tuwo may be made of it. 

Rice is, however, extensively used by the aristocracy in various forms, 

but chiefly as a tuwo, kunu or koko. Native rice has a very dark colour 

which goes throughout the seed. In native methods of preparation 

there is no polishing. 

(q) Wheat.—Is eaten only by the rich. It is made into a sort of 

cake, called algaragi, which is extensively eaten as a tit-bit in between 

the morning meal and the heavy midday meal. 

The macaroni-like preparations and many sweets are made from 

wheat flour. 

(r) Ground nuts (Arachis hypogea) are very extensively grown for 

export. Its great use amongst the people is for the recovery of its oil, 

which is the general medium in cooking. As in the case of beans, the 

farmer eats more ground nuts than his town brother. They are added 

to soups and are also eaten roasted. They may also be added to porridge 

prepared from guinea corn or pearl millet. The general population cook 

in ground nut oil whenever they can afford it, but it does not seem that 

they can use it more than once or twice per week. 

(s) Sweets.—Many cakes prepared from wheat are fried in oil and 

then dipped in honey before being eaten, but this is usual only among 
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the wealthy. The poor people eat their cakes with condiments and not 

honey. A sort of candy is on sale in areas where the sugar cane grows. 

Honey is prized and is usually stored in large calabashes after being 

expressed from the comb. Boiled honey toffee is more common than 

sugar sweets. 
(/) Alcohol.—Is not drunk to any extent. A beer is made from the 

millet seed, but the religion of the country enjoins that alcohol should not 

be touched by the Muslim and so the question of alcohol consumption 

can be neglected. 
Summary of Survey of Foods.—It has been shown that apparently 

a large variety of food is grown and used by the people, but enquiry 

elicits the fact that the vast majority of the population live on a porridge 

made from a millet seed, adulterated sour milk, and a soup which is com¬ 

posed very largely of leaves. Ground nut oil and meat are occasionally 

added only in small quantities for the general population, daily for the 

richer elements of the population. Native salt is used in amounts which 

astonish the European, and pepper is the universal companion of salt 

as a flavouring. The various other foodstuffs listed need not be considered 

in a survey of the food of the Hausa as they are used only occasionally, 

and in such small quantities that they cannot enter into the nutritional 

problem of these people. The bearing that the extra meat, fats and oils, 

wheat and rice have on the health of the aristocracy will, however, have 

to be considered. 

Much additional information is given in further instalments of this 

valuable and interesting study and the reader is advised to refer to the 
original. 

Central Africa. Belgian Congo.—According to Pearson anti 

Mouchet1 the examination of many recruits showed that many natives 

are under-nourished in their own villages. There are periods of scarcity 

each year in the villages, especially at such periods that recruiting is 

apt to be brisk. A considerable number of recruits exhibited a slight 

marginal sponginess of the gums, shown often by a thin red line, the 

teeth being perfectly good, so that inflammation cannot be attributed to 

them. Such individuals are generally in apparently normal health, but 

here and there one will show some degree of anamia or tachvcardia. 

On placing these natives, who regard themselves as being perfectlv 

we 1, in hospital for a couple of weeks and giving them a daily ration of 

orange or lemon juice, the condition quickly clears up. 

Diet Scales tabulated below. 

Of Sou^AWcaTaT^i64 req"irementS laid down th= Government of the Union 

Rho2deIiaeinmi9nUm ^ re<lllir0nwnts Wd *»«wn by the Administration of Northern 

1 Practical Hygiene of Native Compounds in Tropical Africa 
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3> ancl 5. Actual diets in issue on three representative compounds on the Rand 
in 1918. 

6. The diet scale in use by the Union Miniere in the Katanga since 1917. 

7. A diet scale formerly in use by the Union Miniere, but now abandoned in 
favour of 6. 

8 and 9. The diet prescribed by Law in 1918. 

Table XXVIII shows the composition (grammes in daily diet) of 
these. 

Table XXIX shows their calorific value. 

Table XXX shows the value in the three chief constituents. 

Table XXXI shows the analysis value in the foodstuffs on which 

the calculations have been made. 

Table XXVIII.—Grammes per day. 

Diet : 1 2 3 4 5 6 7 8 9 

Meal (maize) 567 600 454 800 775 685 1,000 1,000 
Meat 194 129 194 224 185 214 143 214 214 
Nuts 90 65 89 — — 71 143 — 71 
Beans 113 129 114 136 47 71 143 71 71 
Rice — — — — — 143 — — — 

Palm oil. . — — —«- — — 57 — 42 42 

Bread 227 — 227 — 224 — — — — 

Treacle . . 65 — — — — — — — — 

Fresh vegetables 167 130 161 164 172 214 — — — 

Salt 15 15 15 15 15 15 15 15 15 

Cocoa — — 7 — — — — — — 

Fish — — 225* — 225f — — — — 

Fat — — — 40 — — — — — 

Cassava meal . . — — — — — 143 — — 1,000 

Bones — 48 

* Monthly. t Weekly. 

Table XXIX.—Calories. 

2 3 4 5 6 7 9 

2,557 1,606 3,008 2,915 2,576 3,761 3,761 — 

87 132 152 125 145 97 145 145 

377 576 _ — 415 829 — 415 

444 392 468 162 246 492 246 246 
_ 506 — — — 

_ — 530 — 397 397 

— 693 — 684 — — 

424 263 175 — — — — 

_ 57 133 95 — — — 

_ 14 — — — — — 

- _ 186 208 — — — 

143 _ — — — 

— — — 498 — — 3,486 

3,465 3,834 4,343 4,363 4,916 5,179 4,549 4,689 

Diet : 

Meal (maize) 
Meat, less 25 per 

cent. 
Nuts 
Beans 
Rice 
Palm oil 
Bread 
Treacle 
Mealies 
Sugar 
Cocoa 
Fat 
Millet 
Cassava flour 

Total calories 

2,132 

132 
522 
390 

693 
185 

4,054 
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Table XXX.—Grammes. 

Diet : 1 2 3 4 5 6 7 8 9 

Protein in meat 
Other protein . . 
Total protein . . 
Carbohydrate .. 
Fats 

26-74 
117-52 
144-26 
672-44 
75-98 

17-76 
104-65 
122-41 
578-07 
63-90 

26 • 78 
118-90 
145-68 
639•25 

76 • 50 

30 • 84 
112-78 
143-62 
763-20 

66 • 66 

25 • 46 
102-54 
128-00 
780•52 
68-94 

29 • 55 
104-31 
133-84 
785-81 
121 -79 

19-69 
173-96 
193-65 
832-10 
113-58 

29 ■ 55 
143-95 
193-65 
767-61 
47-60 

29-55 
158-55 
188-10 
901-68 
33-C5 

Protein shown in meat is exclusive of gelatin. The fat figures in 

Column 6 are not inclusive of 57 grammes of palm oil because only certain 

native races use this as a food, others preparing to use it as a skin 

unguent. Similarly, columns 7 and 8 take no account of 42 grammes 

palm oil. Nevertheless, this is used in the cooking of their food by Congo 

natives. 

Table XXXI.—Percentage Composition. 

Maize meal 

Protein. 

8-5 

Carbohydrate. 

72-8 

Fat 

4-6 

Meat IS -36 — — 

Gelatin in meat 1 -64 — — 

Nuts (pea nuts) 24 17 44-3 

Beans 23 55-8 2-3 

Rice (polished) 6-9 79-4 0-4 

Palm oil — — 100-0 

Bread 8-5 60-0 2-7 
Vegetables :— 

Potatoes 1 -6 22-5 0 • 5 
Cabbage 0-9 5-8 0-4 
Bananas 1 -5 22-9 — 

Mealies (maize grains) 9-7 68-9 5-4 
Sugar — 100-0 — 

Cocoa 4 0 8-0 16-0 
Fat — _ 100-0 
Millet. 10-4 68-3 + 3-9 
Cassava meal — 85-0 — 

Certain qualifications should be added to the above lists. 

1. On the Rand.—(a) The mealie meal ration is exclusive of any meal 

utilized for the preparation of native beer, or the very slightly fermented 

drink known as m how. (b) Nuts may be replaced by a weekly allowance 

of 200 grammes of animal or vegetable fat (of good condition, and in a 

form palatable to natives) plus 600 grammes of dried beans, (c) The 

treacle may be replaced by sugar, (d) Fresh vegetables may be replaced 
by fresh or dried fruits. 

2. In Rhodesia, (a) Two pounds of fresh fish may be given to the 

non meat-eating races, or one pound of fish may be allowed to replace 

one pound of meat as an alternative and variety to the ration, but in 

the latter case the issue shall not be given more often than twice monthly. 

) When fresh vegetables are unobtainable their place shall be taken 

y an extra ratl0n of half-pound of meat weekly, (c) When peanuts 
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are unobtainable their place may be taken by half-pound of animal 
fat per week. 

3. In the Katanga, (a) bish and lime juice are a special issue under 

medical instruction. (b) When vegetables are difficult to obtain their place 

is taken by an extra ration of half-kilo, of meat per week, (c) Hot cocoa 

(not included on the ration sheets) is given to all natives going on night shift. 

A criticism of the former Union Miniere diet was that too much 

carbohydrate was included; “ even the digestion of a native could not 

satisfactorily cope with it. Pearson and Mouchet quote a report of 

the Connecticut Mutual Life Assurance Company, which deals with 

26,222 deaths from all causes, classing them as overweights and under¬ 

weights in accordance with a 20 per cent, variation from the normal, 

d his report shows that pneumonia is about twice as frequent among 

underweights as compared with overweights. 

Vitamins.—The antineuritic value of maize or rice is inferior lo 

that of millet. 

“ There is a practical point with regard to the growing of pumpkins, 

the recognition of which may save wasted crops. The native is extremely 

fond of pumpkins of the small native kind, and the leaves are valuable 

as a food, which is regarded by them as a delicacy preferable to any other 

leaves. But the tendency to produce large pumpkins, which is shown 

in cultivation by Europeans, defeats its purpose where natives are 

concerned. These large pumpkins are thrown away immediately after 

the issue, because, according to the natives, they are too watery to the 

taste. In buying pumpkins for the hospitals, purchase has been confined 

to those which do not weigh more than about 2-21 kilograms. 

“It appears possible that this dislike of watery vegetables is not a 

mere whim, but is based upon physiological principles. The native’s 

diet habitually contain bulky foods with a maximum of carbohydrate and 

a minimum of protein. The carbohydrate is taken in forms which involve 

the consumption at the same time of much water. Hutchison points 

out that wateriness of food does not diminish the quantity of water 

drunk, but that the fluid in the food is absorbed into the blood and 

retained in the tissues, resulting in a condition of flabbiness and low 

resisting power. According to Hutchison, a diet such as a native obtains 

in his village should result in the power of continuous output of voik 

steadily over a long period, with lack of physical energy as understood 

by the transformation of reserve force into exceedingly rapid muscular 

action, at the same time the diet would show poor resisting powers as 

regards disease. All of which is actually illustrated to periection by the 

native. He can carry loads all day. No European could compete in 

the tropics with his powers in this direction, but when it comes to the 

exhibition of a sudden output of great strength for a minute or so the 

European will always place the native in the shade.” 
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On the Rand the bread of the general issue is composed of mealie 

meal 80 per cent, and Boer meal 20 per cent., 5 pounds of treacle honey 

being added to every 28 lbs. of meal. The bread thus prepared is heavy 

and solid, but it is very palatable and well appreciated by the natives. 

Orpen, commenting on methods employed in the villages of Basutoland 

for the preparation of m’how, claims that he has seen severe outbreaks 

of scurvy cut short by the use of this drink. The corn, usually millet, 

is soaked in clean water for two or three days until it is soft. It is then 

drained and covered up until it sprouts. When the sprouts are | to § 

inch in length it is spread out to cool, dried, and well ground. This meal 

is used to make the m’how, which is prepared fresh each day. The 

ground meal is put into a pot with boiling water and kept stirred till of 

a consistency of thin dough. It is then allowed to cool and cold water 

is added whilst it is being stirred till it is a thin gruel. Then a handful 

of the dregs of the previous day’s m’how is put in and stirred up with it. 

fermentation sets in, and it is ready to drink in a few hours. It does 

not keep well, since the continuation of fermentation changes its 
character. 

as lunuwb The hospital dietary of the h nion Miniere Hospital 

Meals at 7 a.m., midday, 5 p.m. and 9 p.m. 

Milk diet. Plain milk. Fruit juice also during the day when milk 
is timed. 

Light diet. Mifk, cocoa, bread, soup, and lemon juice. 

hull diet.—/ a.m. porridge ; midday : porridge, soup, meat, or beans 

(meat three days a week), potatoes and other vegetables ; 

5 P m- : Porndge, soup, meat and vegetables; 9 p.m • 
cocoa. 1 

Extras to full diet are :-DaiIy, lemons ; Tuesdays, monkey nuts • 
1 hursdays, tobacco. 

Dr. Mouchet, in a communication to the author, says that in the Congo 

here is only one class of labour for which the law provides a food regula¬ 

tion . it is the unskilled labour. The skilled black worker earns sufficient 

money to feed as he likes. As to the optimum calorie value of a at on 

the o,)ln slightly different amonst the officials of the Colon’ 

Z Z™ Vhe nrenCeS “’at T b° n°ted “ the ordinances oUhye. our provinces. (The provinces in the Belgian Coimo havP om 0 

wide autonomy.) Another point is that the law has to take int " 
sideration the economical point of view and is made * con~ 

possibility of securing foodstuffs locally.' °rdmg t0 ,he 

hhe minimum calorie value of n Haihr » r-^ 

of the specialists in native labour here are still of th Ca-l°nes- Most 
minimum desirable is 4 000 Amf \ ° the 0Plni°n that the 

considered by the physiologists 1? the'diet 4f 000 5'U0° ‘S generally 
(soldiers in campaign etc ) but for ti !■ §reat muscular effort 

P gn. etc.), but for the native labourer, in spite of his. 
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rather small output, one has to consider the underfeeding previous to 

work (the Bantu race is generally underfed in the villages), the waste 

of energy spent in w'ork by the unskilled labour compared to the normal 

energetic expenditure of a trained man ; also the inevitable loss of 

food during the processes of storing and preparation by the men themselves. 

Medical men here insist more on the variety than on the calorie 

value. A monotonous diet was the habit here 15 years ago, when the 

obligations of the employer towards his native employees was only to 

give them a sufficient amount of their usual staple food (cassava, mealies 

or bananas), and this has proved objectionable. All efforts are tending 

now to increase within the limits of possibilities the variety of the ration. 

The best ration actually given in the Congo is the one issued to the 

native labourers of the Union Miniere du Haut Katanga, which is 

Table XXXII. 
Grammes. 

Mealie meal or cassava meal or rice .. .. .. .. 5,000 
Fresh meat .. .. . . • • • • • • • • 1,500 
Beans or peas .. .. .. • • • • • • • • p00 
Ground nuts, 500, or palm oil . . . . . . • • • • 300 
Fruit or fresh vegetables .. .. •• •• •• 1,500 

These quantities are for a week. 

In the cold season 50 grs. of tea and 250 grs. of sugar are issued per 

month. The proportions of the different constituents are: proteins, 

1-25 (£ at least of animal proteins); carbohydrates, 5 to 5-5; fats, 

0 • 5 to 1. This is what is considered best but is not always easy to realise 

owing to the state of the local food market. The analyses of local food¬ 

stuffs made by different chemists are as follows :— 

Table XXXIII. 

Mealie meal . . 

Green mealies 

Cassava meal 
Dried cassava (without bark) 

Fresh cassava root— 
Sweet variety 
Bitter variety 

Congo rice 
Ground nuts 

Native beans.. 

Cassava pudding (chikwangue) 

Palm oil 

Proteins. Carbohydrates 

8-50 72-80 

9-66 73-10 

9-03 70-09 

9-70 68-90 

9-66 74-80 

10-35 66 • 50 

1 -30 81 -43 

3 • 50 89-00 

1-12 82-31 

0•53-1•97 12-2-39-49 

0-75-2-02 32 • 7-37•2 

12-67 73-51 

24-00 17-00 

25 • 50 18-52 

27-60 23-75 

23 • 30 20 • 50 

23-00 55 • 80 

24-28 57 • 53 

1 -59 35 ■ 06 

Fats. 
4-60 
5 10 
4- 96 
5- 40 
4 -35 
7-20 
0 • 35 

0-30 

0-04-0-35 
0-07-0-3 

0-44 
44-30 
43-77 
41-50 
36-50 
2-30 
0-21 
0-45 

96-79 
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Table XXXIII —continued. 

Bananas— 
(Pealed) 
(Dried) 

Banana meal.. 

Peas (cajan) 
Sorgho 

Sweet potatoes 
Sesame (sim-sim) 
Igname 
Angola dried fish 
Local beef 

Smoked hippopotamus 

Proteins. Carbohydrates. Fats 

1 -62 14-28 0-50 

3-87 50-10 0 • 35 

2-88 77-89 0-23 

4-31 63 • 55 1 -79 

22-50 49-45 1 -53 

11-18 61 -25 4-51 

13-56 43-32 5-67 

3 • 69 26-45 0-16 

18-38 5 • 56 51 -00 

0-88 27-11 0-42 

53-61 — 4-47 
16-90 — 6-60 

20-71 — 1 -74 
63-06 — 12-79 

No research has been made locally on the exact vitamin contents 

of native foodstuffs as the laboratories are not equipped for such investi¬ 

gations. No special notice was taken about vitamins A, D and E, but 

the points always in mind here are vitamins B (beriberi) and C (scurvy). 

Ten to fifteen years ago scurvy occasionally gave rise to notable mortality 

in the Katanga copper mines. The disease disappeared after the issue 

of adequate diet. Beriberi sometimes occurs on works, generally 

railway construction, but also in other industries, e.g., palm oil mills. 

Usually the addition of fresh food to the diet settles the question, but 

in some cases doctors have reported that it had not been so and suggested 

that the disease might be of an infectious nature : the ration issued, 

however, is not always the ration eaten. Very often the natives sell a 

part of their ration to get money and so buy other food or trinkets. 

As the sale of rations is forbidden by the law, such practice is done 

in secret and is difficult to prove. It makes the study of the effects of a 

ration very difficult. Nevertheless, beriberi is very rare in zones where 

fresh food is abundant : in that case fresh leaves and other vitamin foods 

are easily secured by the workers. On the other hand in poor countries, 

where the practice exists of selling food, beriberi occurs. One may be 

struck sometimes by the lack of beriberi with a ration very poor in 

vitamins, but on going into details, one sees that the natives use a lot 

of local delicacies like mushrooms, honey, caterpillars, etc., which may, 

of course, balance the lack of vitamins in the official ration. 

The hospital rations are similar to those of the workers, at least 

01 or mary patients : the ones with fever have special diet (milk 
biscuits, broth, etc.). ' ’ 

The prisoners are submitted to the same food ordinance as the workers 

affecte7trirh?HhtereStlng,°bSerVati0n haS be6n made that the Prisoners 
, . J' rl are always the ones working in the jail or in the 

poor in fresh 7 ' W°°dcUttinS’ were Protected. The ration was 
' r!sh ,food (local scarcity), but those working in the forest used 
to collect the dehcacies mentioned above. Intestinal worms Sequent 
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amongst the prisoners ; a specific cure of these ameliorated the situation. 
But all the same the difference between the prisoners having only the 
jail diet and the other was striking. 

Duren1 says that a diet found satisfactory for an average Congo labourer 
contained carbohydrate, protein and fat in the proportion of 5-5 ; 1 - 2 ; 
0 -9 ; with a calorie value of 3,500. 

Van Hoorde2 suggests a weekly ration of maize flour 4,900 gm., 
beans 250 gm., peanuts 500 gm., meat 1,400 gm., rice 250 gm., salt 

105 gm., fruit or vegetables 1,000 gm. This ration represents 3,600 
calories a day, and it has been shown that the natives receiving it can 
maintain their weight while performing hard manual work. 

Dahomey.—Dr. Ferris, in a personal communication to the author, 
states that in his opinion 2,743 calories suffice for ordinary labour and 
2,906 calories for hard labour. These rations are composed of proteins 

135 grs., carbohydrate 449 grs., fat 58 grs. in the former, and proteins 
135 grs., carbohydrate 491 grs., fats 58 grs. in the latter. The staple 
articles of diet are maize, cassava, sweet potatoes, millet, potatoes and 
beans. He quotes the following analyses :— 

Table XXXIV. 

Cassava, fresh tubers 
Sweet potatoes 
Millet 
Potatoes 
Local beans . . 

Protein. Fat. Carbohydrate 
Per cent. Per cent. Per cent. 

1 ■ 12 0-18 19-48 
4-37 0-42 63-99 

10-08 2 • 50 70 ■ 77 
3 • 28 0-61 71 -6 

22-44 0 • 70 66-89 

Local sources of fat are butter, ground-nut and palm oils, and fat from 

bacon and pork. 
He says that although practising in Dahomey for many years he has 

not come across instances of vitamin-deficiency diseases. This is because 

the average native dietary is well balanced, and contains small quantities 

of fish and meat as well as fruits and the above-mentioned articles. 
Basutoland.—Macfarlane, N. M.,3 tells us that although the Basutos 

are a hardy lot of hill men, they have a lot of sickness ; gastro-intestinal 
disorders seem to be attributable to a monotonous diet of mealie-mcal 

and millet, and occasional gorgings of meat ; but vegetables of various 

kinds are now being cultivated. 
Tanganyika.—A peculiar deficiency disease has been noted here, 

which bears a resemblance to Wright's Disease of Sierra Leone, and Scott s 

1 “ Etude sur les rations,” Ann. Soc. Beige dc Med. 1 re/1-. 19-8, Vol. 8, PI' 1 
2 •' Etude de la ration du travaillcur noir au Katanga," Ann. boc. Beige de Me . 

^ r°i " Some ^Observations ^on 28 Years' Medical Practice in an African Native 

Territory.” S. African Med. Rec., Nov. 10, Vol 21, No. 21, pp. 492-498. 
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Neuritis of Jamaica. Dr. Corson is investigating dietary problems in 

this area. 

Bell1 reports the successful treatment of beriberi by a home-made 

rising agent made from dried hops, which is commonly used for bread¬ 

making. Commercial yeast was unobtainable in Tanganyika, so that 

such home-made products merit attention. 

Lake Magadi.—The ration provided is 2 lbs. maize meal daily, 

2 lbs. meat and bone, weekly in two portions, 2 lbs. beans and peas, weekly 

in two portions. Salt ad lib. In the cases of the higher paid employees, 

the diet is increased by buying a little from the local shop. Their 

purchases are chiefly potatoes, rice, tea and sugar. The great majority 

of the natives, however, buy no foodstuffs whatever. The extent to 

which bartering is carried on is difficult to determine, but it is certain 

that only a small minority barter posho for milk with the Masai, and the 

quantity of milk so obtained is very little. The Kavirondo native who 

gets milk is ridiculed by his fellows. Native women collect green herbs 

and leaves during the rains which a large number of boys appear to add 

to their diet. The quantity obtained is very small for a population of 

800 and between the rains, i.e., for most of the year, entirely negligible, 

because the area is quite barren. It appears, therefore, that, with the 

exception of some 17 per cent, of the more highly paid natives, the majority 

live on the ration above mentioned for six months (and some for a longer 

period) with practically negligible occasions when slight variety is ob¬ 

tained. In 1928 six cases of night blindness were treated in hospital, 

but there is evidence that more than that number carry on with their 

work and escape detection. No case of scurvy or other food deficiency 

disease has been found, although a few patients under the headings of 

myositis and synovitis have presented peculiar symptoms which at any 

rate lead to the suspicion of deficiency. Details of such a case are given 
in the paper referred to. 

The evidence brought forward goes to show that the food ration at 

Magadi has proved to be practically adequate for the local conditions 

and that the deficiency as regards variety, and especially of vegetables’ 

has not resulted in any large proportion of pneumonia, tuberculosis or 

admitti ! lne,SS.attnbutable “> deficiency. Further, although 
adnut edly deficient in certain particulars when compared with an ideal 

d et, the labourers improve in weight, physique and vigour. In an 

6 1 °r‘a 1 15 '"KS'istcd that this observation goes to show how poor 

mus be the normal diet of a native in his Reserve, and how urgent i 

the necessity for propaganda aiming at improvement in agriculture and 

hno“^dWh6reby ‘he Standard °f “Ving °‘ ‘he AWca" - b- 

Bell, Kenya and East African Medical 
(b 13101 )q Journal, Vol. VI, No. 8, Nov 1929. 
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South Africa.—Hertstet1 describesWitwatersrand Mines, which lie in a 

strip of high veldt 6,000 ft. high and have a climate “ one of the best 
in the world.” 

The minimum ration supplied ready for consumption (no details of 
cooking) is as follows :— 

Mealie meal or ground maize (Indian corn), 24 oz., 2,568 calories. This 

forms the staple diet of the bulk of South Africa tribes. It is used in 

two forms :—{a) Thick porridge, cooked by steam and issued in thick 

hot slabs. (b) Mahewu, a drink formed by the meal mixed with flour, 

made sharp in taste by a lactic acid fermentation. 

Bread, 6 oz., 441 calories. This is made from wholemeal flour and 
mealie meal. 

Beans or Peas, 1 •5 oz., 145 calories. These are put into the soup. 

Germinated Beans or Peas, 1 -5 oz., 145 calories. These are kept in a 

warm, damp, dark place until sprouting begins. They are then mixed 

with the soup, and are valuable in the prevention of scurvy. 

Meat, 8-5 oz., 615 calories. Part of this is made into soup; part 

is issued raw, and the boys are allowed to roast it at the fires in their rooms. 

Peanuts, 2 oz., 241 calories. These contain a large proportion of 

vegetable oil and are eaten raw. 

Sugar, 1 oz., 116 calories. Part of this is used with the cocoa ration. 

Fresh vegetables, 5 oz., 80 calories. Of these carrots and turnips 

are issued and eaten raw\ 

Salt, 0-5 oz. 

Cocoa, 0-25 oz., 34 calories. 
Kaffir beer made from amabele or Kaffir corn, 6 oz. This is usually 

issued three times a week. 
The following tables give the Non-European prison Diet Scales of 

the Union of South Africa. 

Table XXXV.—Diet C. Three months sentence or less (Asiatic and 
Eurafrican). 

Article of Diet. 
Weekly 
Ration. 

Daily 
Ration. 

Daily 
Protein. 

Daily 
Carbo¬ 

hydrate. 
Fat. Calories. 

Mealie meal 
Rice 
Meat 

or Beans 
Beans 
Vegetables 
Curry 
Bread 
Soup 

or Gruel 

ozs. 
70 
56 

8 
8 

12 
24 
0-25 

42 
7 pints 
7 pints 

ozs. 
10 
8 
1 • 143 
1 • 143 
1-7 
3-43 

6 
1 pint 
1 pint 

ozs. 
0-73 
0-60 
0-17 
0-265 
0-404 
0-058 

0-474 
0 • 334 
0-145 

ozs. 
6-6 
6-36 

0-685 
1 -02 
0-14 

3-03 
0-08 
1 -32 

ozs. 
0-43 
0-024 
0-25 
0-017 
0-025 
0-14 

0-13 
0-439 
0-086 

965 
815 

85 
117 
171 
26 

442 
180 
193 

Total Daily Ration — — 2-865- 
2-582 

19-155- 
17-23 

1•309- 
0-726 

2,730 
2,685 

! « The Medical Care of South African Natives on the Gold Mines of the W it 

watersrand,” J.I. Indust. Hyg. Nov., Vol. 6, No 7. 
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Table XXXVI.—Diet D. Over three months (Asiatic and Coloured). 

Article of Diet. 
Weekly 
Ration. 

Daily 
Ration. 

Daily 
Protein. 

Daily 
Carbo¬ 

hydrate. 
Fat. Calories. 

ozs. ozs. ozs. ozs. ozs. 
Mealie meal 56 8 0-58 5-28 0-34 772 
Whole mealies 70 10 1 0 717 0-425 1,070 

or Bread 56 8 0-63 4-04 0-17 589 
Rice 48 6 •85 0-51 5-34 0-02 697 
Meat 16 2 •28 0-34 — 0-49 170 

or Beans 16 2 28 0-52 1-37 0-03 230 
Vegetables 30 4 28 0-07 0-175 0-01 33 
Beans 10 1 42 0-33 0-85 0-02 143 
Curry i — — — — — 

Ghi or Fat 3 0 428 — — 0-428 107 
Treacle jam or 

Sugar 7 1- 0 — 1 0 — 116 

Total Daily Ration — — 3-01- 
2-43 

20-19- 
16-68 

1 -73- 
1 -01 

3,171- 
2,650 

Table XXXVII.—Diet E. Short Service Native Prisoners. 

Article of Diet. Weekly 
Ration. 

Daily 
Ration 

Daily 
Protein. 

Daily 
Carbo¬ 

hydrates. 
Fat. Calories 

Mealie meal 
Whole mealies 
Sugar 

or Fat 
Vegetables 

ozs. 
93 
56 

7 
7 

112 

ozs. 
14 
8 
1 
1 

16 

ozs. 
1 -02 
0-8 

0-27 

ozs.1 
9-24 
5-74 
1 

0-65 

ozs. 
0-6 
0-34 

1 
0-06 

1,351 
856 
116 • 
250 
125 

Total Daily Ration -- 2-09 16-63- 
15-63 

2-0- 
1 -0 

2,583- 
2,449 

Table XXXVIII.- —Diet F. Long Service Native Prisoners. 

Article of Diet. Weekly 
Ration. 

Daily 
Ration. 

Daily 
Protein. 

Daily 
Carbo¬ 

hydrate. 
Fat. Calories. 

Mealie meal 
Whole mealies 
Meat 
Vegetables 
Sugar 

or Fat 
Beans 

Total Daily Ration 

(B 1310 1 )Q 

ozs. 
108 
70 
16 
48 

7 
7 

48 

ozs. 
15-4 
10 
2-28 
6-88 
1 -0 
1 -0 
6-88 

ozs. 
1-12 
1 
0-34 
0-12 

1-58 

ozs. 
10-16 
7-17 

0-28 
1 

4-12 

ozs. 
0-66 
0-4 
0-49 
0-02 

1 
0-1 

1,487 
1,070 

169 
52 

116 
250 
792 

4-16 22 • 7- 
21-7 

2-69- 
1 -69 

3,822- 
3,688 
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East Africa.—I am indebted to the Director of Medical and Sanitary 

Services of Nyasaland for the following interesting information on dietaries 

in that country. It is generally assumed that the calories required for 

various classes of labour are much the same as in European countries, 

though in practice the native performing fairly hard muscular work 

has less ; somewhere about 3,500 or 4,000. The basis of most diets 

in this country consists of 11 to 2 lbs. of maize meal, which is thought to 

\icld horn about 2,538 to 3,385 calories. With this is given 8 oz. of 

beans, say 776 calories, together with salt and fresh vegetables. Ground 

nuts are often substituted for beans. In the Central Prison 2 lbs. of 

fish or 1 lb. of meat is given weekly. In practice the native appears to 

have too much carbohydrate and insufficient proteins in his natural 

diet, and this is usually the case when he is provided with rations. 

It is true that the proteins in the maize meal and beans amount to some¬ 

where about 100 or 120 grammes, but the vegetable proteins have not 

the same value as meat proteins. Fats (vegetable) are usually ample, 

especially when maize and ground nuts are taken together. 

The prison diet varies from 95 grammes of proteins, 491 of carbohy¬ 

drate and 43 of fats to 148 of proteins, 528 of carbohydrates and 141 of 

fats according to the combination of the foods laid down in the schedule. 

Maize meal provided by Government consists of maize ground in 

mills. The native in the villages prepares the maize by pounding and 

sifting out the husk and thus produces a very fine soft flour (ufa) similar 

to corn-flour as purchased in England, whereas the milled maize flour is 

rather gritty and often causes intestinal disturbances if not very thoroughly 

cooked. Suspecting that the meal as prepared by the native was deficient 

in the protein content as compared with the milled maize meal (ngaiwa) 

samples of each were sent for analysis, which was as follows :— 

Table XXXIX. 

Fats 
Proteins 
Carbohydrates 
Water 
Cellulose 
Dextrines 
Salts 

Ufa or sifted meal. 
Per cent. 

1 -6 
6-4 

65-8 
15-5 

1 10-7 

J 

Ngaiwa or whole meal. 
Per cent. 

3-3 
10-4 
60 • 5 
14 • 7 

111 

The carbohydrates were estimated by hydrolysing the starch into 

reducing sugars and calculated as starch. 
Little or nothing is known of the vitamin content of diets in this 

country. In the prisons, fresh vegetables and fruits (mangoes, paw¬ 

paw, etc.) are given according to the season, with the object of providing 

vitamins. In the native villages sun-dried fish and spinach, etc., is 

taken with the ufa, and meat when obtainable. 
Scurvy is seen amongst the natives though it is not common, but is 

not seen in the prisons. Pellagra is often seen in the prison and asylum. 
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Beriberi is very rare. Rickets amongst children is also uncommon. 

To what extent, if to any, ulcers may be due to avitaminosis or other 

deficiency of diet cannot be estimated, but as in most tropical countries 

they are very common. 

The diet in use in the Central Prison is :— 

Table XL.—Long Sentence, weekly dietary. 

Day of Week. 
Maize or 

Millet 
Meal. 

Substitute 
for Maize 
or Millet 

Fish. 

Peas, 
Beans or 
Ground 

Vege¬ 
tables. 

Meal. Nuts. 

Salt. 

Monday . . 
Tuesday 
Wednesday 
Thursday 
Friday . . 
Saturday 
Sunday .. 

Per week 

lb. 
U 
n 
1* 
4 
4 
4 
H 

10* 

Rice, 1 lb. 
per diem 

lb. 
\ 

i 
< — 

* 

lb. lb. 

* 

* 

* 

oz. 
* 
1 1 
Tf 

1 
2 

i 
i 

H 

1 lb. of meat may be substituted for 2 lb. fish when the latter is 

unobtainable. Fruit, when available, may be given as an extra. 

General Observations. 

The quantities stated in the foregoing diets are of issue prior to being 

cooked in the usual fashion. Meat shall be stewed with the bones and 

care shall be taken that there is not an undue proportion of bone in the 

tissue. The salt may be used for cooking the diets or issued separately 

at the option of the prisoners. Fresh fruit as an extra shall be of a 

cheap and wholesome description and in such quantities as the Medical 

Officer shall approve. The Medical Officer may order such change in 

or addition to the above diets for individual prisoners as may be necessarv 
on grounds of health. “ J 

Day of week. 

Monday .. 
Tuesday .. 
Wednesday 
Thursday 
Friday ' . . 
Saturday 
Sunday' . . 

Maize or 
Millet Meal. 

Substitute 
for Maize 
or Millet 

Meal. 

Peas, Beans, 
Ground 

Nuts, other 
Pulses or 

Fish. 

Frmt may be eiven occasionally as an extra. 

Fresh 
Vegetables. Salt. 
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The following ration was adopted by the Army in East Africa during 
the Great War1:— 

Table XLII.—Europeans and men of the West Indian Regiment in 1916. 

Article. Quantity. 
Meat, fresh or frozen .. .. 1 lb. ’ 
Bread .. \\ lb. 

Bacon .. i lb. 
Tea .. | oz. 
Jam . .. J lb. 
Sugar .. 3 oz. (4 
Salt £ oz. 
Pepper • “ Aj oz. 
Mustard •• To 02 
Fresh vegetables .. i lb. 

or Dried vegetables . . .. 2 oz 

Substitutes. 

Preserved or salt meat, 1 lb. 
Biscuits or flour, 1 lb., with ^ oz. ghi and 

baking powder. 
Milk, 2 oz., and bacon, 2 oz. 

oz. in some cases) 

When fresh vegetables were not obtainable, 1 oz. of lime juice with 

3 oz. of sugar was allowed for each man daily. Extra milk was allowed 

for certain classes and ,;V gallon of rum daily on medical recommendation. 

Indian troops and followers received the following ration :— 

Table 

Atta.H lb. 
Fresh meat .. .. .. 4 oz. 
Dhall .. .. .. .. 4 oz. 
Ghi .2 oz. 
Gur . . .. .. .. 1 oz. 
Fresh vegetables . . .. 6 oz. 
Tea .. .. . . .. J oz. 

XLIII. 

Ginger . . . . • • i oz. 
Chillies . . . . .. • • i oz- 

Turmeric . . .. • • « oz. 
Garlic .. . . •. « oz. 
Salt .i oz. 
Milk.2 oz. 

The following extras when required could be issued on the authority 

of division commanders :—• 

Table XLIV. 

Ghi 
Atta 
Gur 
Rum (25 per cent. U.P.) 
Lime juice and sugar or gur 

1 oz. 
4 lb. 
2 oz. 
2 fluid oz. 
£ oz. 

Indian mounted units when on patrol duty received . 

Table XLV. 

Fresh meat for making biltong 
Coarse flour biscuits 
Atta 
Tea 
Sugar 
Condensed milk 
Dried vegetables .. 

1J lb. 
1 lb. 
1 lb. 
4 oz. 
4 oz. 
4 OZ. 

2 oz. 

The following ordinary substitutes were sanctioned : 

1 lb. of rice for 1 lb. of atta. 
3 oz. of gur for 1 lb. of meat. , nt~toes 
2 lb. of fresh vegetables or 1 lb. of preserved fruit for 1 lb. of potato . 

1 Medical History of the Great War, Vol. II. 
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The atta in the Indian ration was more than sufficient, and experience 

in Mesopotamia with the same issue showed that chapatties made with 

atta were often thrown away in the incinerator. The substitution of rice 

for a portion of the atta was therefore advisable. The gur was not 

sufficient. The Indian is fond of sweet drinks and 4 oz. of gur would 

have suited his requirements better. The gur could not be considered 

a satisfactory substitute for meat. 

The scale of rations authorized for the Nigerian Brigade of the Gold 

Coast Regiment and all West African troops was :— 

Rice .. 
Biscuit or mealie meal 
Fresh meat .. 
Sugar 
Chillies 

Table XLVI. 

1 lb. 2 oz. Cocoa, tea or coffee .. £ oz. 
4 oz. Salt .. . . . . 1 oz. 
8 oz. Palm or cooking oil 2 oz. 
2 oz. 
h oz. 

This ration was deficient in vegetables. Attention was drawn to this 

defect and an issue was subsequently made. 

The Arab Company, gun porters and stretcher bearers received 
daily:— 

Table XLVII. 

■^ce • • • • • • • • 1 lb. Potatoes, bananas or onions 8 oz. 
Meat or dates .. .. .. £ lb. Mahindi flour . . . . 8 oz. 

• • • • • • • • i oz. Ghi .. .. . . . . 2 oz. 

This ration was not satisfactory ; it did not contain sugar and dates 

and could not be considered a satisfactory substitute for meat. 

Last African natives drew the following scale of rations :— 

Fresh meat 
Mealie meal 
Rice 
Beans 

I ABLE ALV111. 

8 oz. 
10 oz. 
10 oz. 
4 oz. 

Gur 
Ghi or cooking oil 
Salt 
Vegetables 

2 oz. 
2 oz 
£ oz. 
6 oz. ’ • • V L/Z,, 

The vegetable ration consisted of potatoes, onions, sweet potatoes, 

mohogo or bananas, or any one or all of these if available. When fresh 

meat was not available, 2 oz. of beans, 1 oz. of ghi and 2 oz. of gur were 

issued per man daily. Arabs received atta instead of mealie meal and 
also oz. of tea and 1 oz. of sugar. 

amount!! -I", Ke”ya—During the last three y^rs a considerable 
■ or ': bas lecn carried out on the subject of Native Dietaries 
in Kenya Colony. This has been done under the auspices of the Research 

Committee o the Empire Marketing Board. The main objective in 

the scheme of research was the part played in the nutrition of natUs 

y the mineral constituents of the diet. It was believed that tl„. i,- i 

carbohydrate content would insure a sufficiently high calorie value A 

h “n “"relo1! “T* h°WeVCr’ is directed! 
future to the nitrogen metabolism of the African native by 
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means of metabolic experiments, and to the vitamin content of locally 

grown foodstuffs by feeding experiments with small animals. It is 

accordingly impossible to give actual values for the optimum calorific 

value for various classes of labour and for the actual chemical composition 

of these diets since the analysis of local foodstuffs has not yet been 

communicated. 

Diseases due to avitaminosis are not unknown, but their occurrence 

can generally be accounted for by some variation from the normal con¬ 

ditions of the Native Reserve. Cases of scurvy have been reported 

where natives were fed for a period of about eight months on a ration 

of maize supplemented by a very small amount of meat, and rickets 

has also been known to occur. These, however, have been isolated 

cases. 

Diets in local institutions have received some attention, and three 

representative ones are given along with analyses where these have been 

carried out, viz. :— 

(a) Nairobi Native Civil Hospital, Diet A. 

(b) Nairobi Prison, Long Term Diet. 

(c) Nairobi Prison Hospital Diet. 

These are shown in Tables XLIX and L with actual total figures as 

found by analysis and as calculated from the tables of Plimmer and 

Sherman. 
Kelly and Henderson1, who investigated these dietaries, state that the 

natives themselves concede that the institution diets given here are 

markedly superior to those to which in everyday life they have been 

accustomed. As regards both the Prison Long Term diet and the Prison 

Hospital diet, analysis shows them to be of the quality one might expect 

from a consideration of their constituents. These two diets seem perfectly 

adequate with respect to their protein, carbohydrate, fat and energy 

content. They show, however, a marked deficiency of calcium. 

As regards the Native Civil Hospital.it has been pointed out that a 

discrepancy in total weight may occur in the issuing of the daily ration to 

patients. Like the two prison diets, the Native Civil Hospital diet is 

markedly deficient in calcium and one of the samples examined was low 

in phosphorus. One of the two samples of the Native Civil Hospital 

diet was exceedingly low in fat and the other was not up to standard. 

The occurrence of low fat in a diet which is also deficient in calcium 

is to be avoided. It is well known that to effect the optimum utilization 

of calcium, adequate fat (preferably vitamin—rich) should be present 

It will be observed, however, that one sample of the Native Civil Hospital 

diet is low both in fat and calcium. 

' “ Analysis of Diets laid down for use in the Native Hospital and Prison, 

Nairobi " ; with a discussion of results. Kenya and East African Med,cal Journal, 

November, 1927. 
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The following are other diets which have been used in the Colony .— 

Table LI. 

(d) Thika-Nyeri Railway Construction Diet. 
2 lb. maize daily. 
2 lb. beans weekly or lb. meat. 
£ lb. ground nuts. 
1 lb. potatoes or vegetables weekly. 

(<?) A Sisal Estate near Nairobi. 
2 lb. maize daily 
\ lb. meat (including bone) three times a week. 
2 oz. salt weekly. 
Potatoes or vegetables when obtainable. 

(/) Kabete Reformatory. 
Monday Wednesday, Friday Tuesday, Thursday and 

and Saturday. Sunday. 
1 lb. whole maize. 4 lb. potatoes. 
\ lb. maize meal. \ lb. maize meal. 
£ lb. beans. £ lb. beans. 
1 oz. ghee. 1 oz. ghee. 
J oz. salt. i oz. salt. 

(g) King’s African Rifles—Northern Frontier District. 
154 oz. maize meal. 
4i oz. rice. 
8 oz. beef. 
4 oz. dates. 
2 oz. ghee. 
1 oz. jaggery. 
£ oz. salt. 
^ oz. tea. 

The Kikuyu and Masai.1 Dietary Customs.—The Kikuyu are 

a Bantu tribe, numbering about half a million, who occupy part of the 

highlands of Kenya between the equator and one degree south. They 

are agriculturists, and live on a diet which is chiefly vegetarian. Beef 

may be almost entirely discounted from the diet; game, fish, birds and 

eggs are ignored ; and the eating of goats and sheep is largely restricted 

to the old men. A goat or ram is slaughtered only at a marriage or other 

feast, or to remove “ thahu ” (ceremonial uncleanness). On such an 

occasion the old men eat the entire animal with the exception of one leg 

and the viscera, which are divided among the women and children. 

The old men may thus eat on an average ^-1 lb. of meat per week, the 

women receiving about a sixth of this amount. 

Milk is little drunk as little is available, cattle being owned by the 

wealthy minority. The annual yield of a native cow is estimated at 

150 gallons. Milk is forbidden to females from puberty to the meno¬ 

pause. Frequently milk is skimmed, the cream being used in the 

preparation of snuff, and the skimmed milk given to the young boys 

Any remaining milk is added to gruel made from maize or millet meal' 

e average consumption per man or child is under half a pint a week. 

legumcs^nrt °, K‘kUyU diet COnsists of cereals' ‘ubers, plantains, 
legumes and green leaves. The males show a preference for cereals and 

1 Rowett Institute Report. 
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tubers, 60 per cent, of their diet consisting of maize or millet, sweet 

potatoes accounting for a further 25 per cent. The women include 

these articles in their diet, but add more liberal quantities of legumes 

and plantains. They have a virtual monopoly of the green leaves j 

and pica, a symptom common throughout the tribe, is more prevalent 

in the females than the males. This shows itself in the digging of edible 

earths and the preparation, or the purchase at native markets, of the 

ash of swamp plants and water from mineral springs. 

The diet of the Masai is entirely different from that of the Kikuyu. 

The tribe lives on the milk, blood and flesh of domestic animals, and it is 

only within recent years that the women for their own use have begun 

to introduce small quantities of maize meal into this regimen. An 

exception to the general rule is found in the Loitokitok section of the 

tribe, where a frankly mixed diet is adopted by both sexes. It is of great 

interest that pica among the Masai people is confined almost solely to 

this section, edible earths from various local sources being added to 

vegetable foods, and to vegetable foods alone. No salt substitute is 

used with any dish made from meat. 

Analysis of Foodstuffs.—The chemical analysis of 160 foodstuffs, 

etc., have been carried out at the Rowett Research Institute. The 

data show that marked differences exist between the composition of 

foods grown in Kenyra and the same foods grown in this country or 

America. It will be seen from the following table that the Kenya maize 

is markedly poorer in calcium than the American maize. On the other 

hand, it is richer in phosphorus and potassium. 

Table LI I. 

American Maize. Kenya Maize. 
Per cent. Per cent. 

Ca . -02 -004 
P .... -283 -342 
Na . -036 -031 
Cl ..... -045 -039 
K . -33 -348 

Millet (Penicillaria spicata) is the only other cereal grown in large 

amounts in the Kikuyu Reserve. It is a popular food with the adult 

males. The following table shows the mean composition of se\eral 

samples grown in different areas and compares this with the home product. 

The chief feature is the poverty of the Kenya millet in sodium. 

Ca 
P 
Na 
Cl 
K 

ABLE LI 11. 
American Millet. Kenya Millet. 

Per cent. Per cent. 
•014 -014 
•327 -30 
•085 Trace 
•019 -060 
. 29 • 389 
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Bananas, 15 varieties of which are in use, show a slight deficiency in 

all minerals as compared with American figures. 

European potatoes grown in Kenya tend to be low in all minerals, 

except potassium. Here again the most marked difference is in the 

sodium content. 
Table LIV. 

Ca 
P 
Na 
Cl 
K 

American Potatoes. 
Per cent. 

•014 
•058 
•021 
•038 
•429 

Kenya Potatoes. 
Per cent. 

•009 
•045 
•002 
•023 
•476 

As has already been indicated, green leaves, some cultivated and others 

not, form an important part of the dietary of the Kikuyu women. They 

are added to various composite dishes, in which bananas, legumes and 

cereals are present. It is estimated that the mean daily consumption 

of leaves by females is about 1-H ounces. The following table shows 

the average mineral content of different leaves in common use, and 

that of two comparable European vegetables, cabbage and spinach :— 

Table LV. 

American 
Cabbage. 
Per cent. 

Spinach. 
Per cent. 

Kenya Leaves. 
Per cent 

Ca . . . . •045 •067 •960 
P . • •029 •068 •243 
Na .. . . . . •027 •125 •046 
Cl . . •024 •074 •154 
K . . •247 •774 1 -829 

The calcium content of the African leaves is strikingly high, each 

ounce of the fresh substance containing 0-26 grammes. Phosphorus 
is also relatively abundant. 

The ashes of water plants, still used as salt substitutes by women in 

many parts, particularly during pregnancy and lactation, are markedly 

high in calcium. The average calcium content of seven of these sub¬ 

stances, procured at markets and native villages, is 3 -4 grammes per cent. 

It was repeatedly brought to Dr. Foster’s notice that among the 

Kikuyu women sterility is extremely rare, whereas among the Masai 

it is a common condition. So well recognised is this fact by the Masai 

themselves that of late years it has become their practice to obtain 

Kikuyu wives. As some work was being done at the Rowett Research 

Institute on the hypothesis that there may be an association between 

manganese and fertility, a number of estimations were made to determine 

the manganese content of those foodstuffs which play a prominent part 

' K'kuyu womens diet, but which do not enter into that of the 

rich in th Was fOU',K, that SOme °f the womens sPecial food were strikingly 
ns resemblance. The substitutes, known as Mararia ash and 
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Marura ash, have a higher manganese content than any previously 
recorded article of diet. 

The following tables show the amount of manganese (expressed as 

mgs. per 100 grammes of dry matter) in some of the special foodstuffs of 

Kikuyu women and in other foodstuffs analysed at the Rowett Institute 

Table LVI. —Manganese in Special Foodstuffs of Kikuyu Women. 

Mgs. per 100 grms. 

Mararia ash, a salt substitute .dr^mattei. 
Marura ash, a salt substitute . . . . ” '' 352 
Wimbe, a special millet used by women during lactation 79-3 
Mathoroko leaves .. .. .. 51-3 

Table LVII.—Manganese in other Foodstuffs Analysed at the Rowett 

Research Institute. 
Mgs. per 100 grms,- 

Commercial wheat embryo .. .. .. 16-8 
Oatmeal, home-grown .. .. .. .. ., g. i 
Kenya millet, ordinary .. .. .. .. .. 2-4 
Barley, home-grown .. .. .. .. 2-17 
Rice .. .. .. .. .. . . , , .. i • 8 
Kenya maize.. .. .. . . .. ,. .. .7 
Potatoes (peeled), home-grown .. .. .. .. -61 
Milk, Kenya and Rowett Institute .. .. .. -03 

Edible earths, while frequently containing over 1 per cent, calcium, 

are remarkable for their iron content. Fourteen have been analysed 

at the Rowett Institute, the mean iron content being 3-4 per cent. 

This is of particular interest in view of the demonstration in the pasture 

research that the condition known as “ Nakuruitis ” in cattle grazing near 

the borders of the Kikuyu country can be prevented or cured by 

administration of iron salts. 

The carnivorous diet of the Masai is, according to current scientific 

opinion, badly balanced in respect of protein, carbohydrate and fat. 

The mineral intake, however, is both well-balanced and sufficient. The 

analysis of 13 samples of milk from different herds of Masai cattle are 

averaged in the following table, and compared with the average figures 

for cows at the Rowett Institute. It is interesting to note that even in 

the milk the percentage of sodium tends to be low. 

Table LVII I. 

Fat 
Sugar 
Nitrogen 
Total ash 
CaO 
NaaO 
k2o. 
p2o5. 
Cl . 
Fe20:(mg. per 100 c.c. .. 

British Milk. Masai Milk. 
Per cent. Per cent. 

3-9 5-2 
4-8 4-94 

•54 •58 
•75 •73 
•166 •185 
•076 •048 
•202 •173 

•229 •224 

•111 •092 

•127 •082 



A SURVEY OF TROPICAL DIETARIES 

The yield of native cattle is small: hence the fat content of the milk 

is high. When calculated on a calorie basis, therefore, all the inorganic 

constituents are found to be lower in the Kenya samples. 
From the information collected in the native reserves by Dr. Foster, 

it is possible to arrive at a rough estimate of the average daily diet of 

both sexes in the two tribes under observation. 

Table LIX. 

(a) Average Diet of Kikuyu Male. 
Cereals (maize or millet) .. . . . • 400 grms. 
Legumes . 50 grms. 
Bananas and tubers.. .. .. •• 900 grms. 
Meat. 50 grms. 

(b) Average Diet of Kikuyu Female. 
Cereals . 300 grms. 
Legumes .. .. .. .. . . 150 grms. 
Bananas and tubers. . .. .. .. 800 grms. 
Green leaves .. .. .. . . 25 grms. 

(c) Average Diet of Masai Male of Warrior Class. 
Meat .. .. .. .. .. .. 1,000 grms. 
Milk. ’. . 2,000 c.c. 
Blood .. .. . . . . .. 50 c.c. 

(d) Average Diet of Masai Female. 
Meat . . . • . . 450 grms. 
Milk • • . . • • ■ • 1,000 c.c. 
Maize meal .. . . 250 grms. 

Table LX. 

Kikuyu Masai 
Male. Female. Male. Female. 
Grms. Grms. Grms. Grms. 

Protein 70 65 280 150 
Fat 20 12 140 70 
Carbohydrate 475 400 100 225 
Ca .. 0-2 0-5 2-8 1-5 
P. 2-5 2-3 41 2-8 
Na 0-2 0-2 1-7 0-8 

A common ration for contract in this country is 2 lb. of maize meal 
per day, with a handful of salt and a pound of antelope meat once a 

week. While the energy requirements will be met on this diet and the 
sodium and chlorine intake will be sufficient, the calcium intake will be 

0-0o0 gramme per day—0-012 gramme being supplied by the meat and 
0-038 gramme by the maize. According to Sherman, the minimum 

amount of calcium on which a grown man can maintain equilibrium and 

remain in health is 0-45 gramme, nine times, that is, the amount present 

requked DUri"g ‘h6 gr°Wth PCri°d' 1 gramme of calcium « 

reflfctd8*f31 Conditio'1--;The and sexual differences in the diet are 
effected in the general physical condition and the incidence of disease 
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The numbers of subjects who were employed in making determinations 
of height and weight are :— 

Table LXI. 
Males— 

Kikuyu .. 
Masai 

Females—■ 
Kikuyu . . 
Masai 

A comparison of the average heights at corresponding ages of Kikuyu 
and Masai males shows that the Masai grow more rapidly than the 

Kikuyu, with the result that at the age of 20 years there is a difference 
of almost 5 inches. At the same age, Masai females are 3 inches taller 

than Kikuyu females. Of even greater importance are the differences 

in weight. From the fifth year Masai males steadily increase their lead 
over Kikuyu males, till at the age of 20 they are on the average 25 lbs. 
heavier. Similarly, Masai females in the 21-25 years group weigh on the 

average 29 lbs. heavier than the Kikuyu females. It.is noteworthy that in 
the case of the Masai of both sexes, the curves for both height and weight 

decline appreciably after the 25th year. A similar, though rather less 

marked, decline occurs also in the Kikuyu curves, but not until the next 
quinquennium. Premature senility is common to both tribes. 

As regards comparative strength, as indicated by the dynamometer, 
the figures show that in the age group, 21-25 years, the Kikuyu male is 
exceeded by the Masai male by 30 lbs. He is even slightly exceeded by 
the Masai female. While there is a difference between the sexes of about 
30 lbs. in the Masai tribe, the difference is only 10 lbs. in the Kikuyu. 

The Masai superiority in general physique throughout the growth 

period is also clearly established. A point of great interest arises here 
in the difference between the physique of the Masai boys living at their 
own homes and the Masai boys living at the Government schools. The 
boys living at home are in exceptionally good condition ; they receive 

the traditional tribal diet of meat and milk. The physique of the school 
boys approximates to that of the Kikuyu boys ; the school diet is almost 

identical with the typical male Kikuyu diet, and consists largely of 

maize meal with a few beans, and a small meat ration once a week. 
Signs of malnutrition and rachitic diathesis are common among 

Kikuyu children, the males being particularly affected. Few cases of 

early rickets at the typical age came to the field worker s notice, but signs 
of late rickets were commonly observed in this tribe. Thus, of 1,326 
boys examined, 830 (63 per cent.) had some osseous deformity such as genu 
valgum, genu varum, flat foot, scoliosis, beading of costochondral junc¬ 

tions, rickety rosary or cranial bossing. 530 (40 per cent.) had some 
obvious dental defect, 634 (48 per cent.) were clinically ansemic, and 820 (62. 

per cent.) suffered from spongy gums. The Masai village boys present 

2,436 
375 

1,934 
350 
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a very different picture. But, on the other hand, the school boys, 
receiving a diet similar to the Kikuyu diet, are seen to follow the Kikuyu 

figures in a remarkable manner. 
As regards the adults, the Masai males are in good condition. The 

warriors are a splendid body of men, capable of great feats of physical 

endurance. The physique of the typical male Kikuyu may be judged 

by the following statistics. Of the 17,000 men of one district of the 

Reserve who, during 1917, were called up for enrolment in the Carrier 

corps, 11,000 were immediately rejected on medical grounds. Following- 

the march of one hundred miles to the depot at Nairobi, a further 17 
per cent, were rejected as physically unfit. The death rate from disease, 

after enlistment, was extremely high. The Kikuyu women are in much 
better condition than the males of the same tribe. 

Incidence of disease.—Over 12,000 natives attended the field 

worker for medical treatment during his tour. Of these, a large number 

in both tribes required dental extraction, and many were cases of local 

injury and conjunctivitis. The following table gives the approximate 
percentage incidence on nine diseases in the two tribes. 

I ABLE LA.11. 

Kikuyu. 
Per cent. 

33 
28 

3 
6 
2 
1 

18 
5 

Masai. 
Per cent. 

3 
4 

1 
35 

8 
2 
2 

Ulcers 
Bronchitis 
Pneumonia 
Phthisis 
Arthritis 
Gonorrhcea 
Malaria .. 
Helminthiasis . . .. .. D ^ 

It is especially noteworthy that the general morbidity of the Kikuyu 

tribe appears to be considerably higher than that of the" Masai. In the 

absence of any legislative measure relating to birth and death registra- 

ion it is impossible to dogmatise on the subject of expectation of life 
I did appear however, that more old men were encountered among the 

asa, than the Kikuyu. On the other hand, while the KikuvuTppea 

LtationarvIngThenU7 ’ I”6 indiCatl°"S that the Masai Population 

e‘:= 

and thTsex h^tiKe^s^coimnonly ^onsidere^^o*b^stam°n® thc^ikuyip 

-by tte rs, a™s :: “- 
matters. There is also a suggestion that Masa a*mg t0 S6X 
Induce abortion by the taking of native drugs' W°man occasionally 

mCtemon tme Sterility is thus complicated ' ° tl°n °f the 



112 DIETETICS IN WARM CLIMATES 

Malaria is seen to be much more prevalent in Kikuyu than in the 
Masai Reserve. 

The number of cases treated in both tribes for helminthiasis cannot 
be taken as a criterion of the prevalence of this condition. More con¬ 
clusive than clinical or even microscopical indications are post-mortem 

findings. An examination of the reports of autopsies performed at 
Nairobi Hospital on 200 Kikuyu cases (100 male and 100 female) 
revealed the fact that intestinal parasites were present in 74 males and 

49 females. That this higher incidence in the case of males may be 
related to the inferiority of their diet is suggested by the result of an 
experiment conducted during the pasture investigation in Kenya. 

There it was found that infestation with parasites was definitely less 
common among animals whose diet has been improved by the addition 

of minerals and protein than it was among the animals of the control 

group. 
Summary.—The following is a summary of the data collected :— 

(a) Striking differences exist in the diet of two tribes who, for many 
generations, have lived side by side under similar conditions. 

(.b) The diet of the Kikuyu is almost purely vegetarian. The diet 

of the Masai consists largely of milk, meat and blood. 
(c) The dietetic differences already investigated are of a gross 

nature demonstrable by chemical analysis. 
(d) There are indications of the existence of finer differences which 

could be determined by biological experimentation. It 
appears desirable that such experimentation be carried out. 

(e) There is a marked difference in the physique of the two tribes. 
Both in childhood and adult life the Masai are much superior 

to the Kikuyu. 
(/) Morbidity is high among the Kikuyu. Bronchitis, phthisis and 

pneumonia are prevalent in this tribe. They also suffer 

from intractable tropical ulcers. In the Masai there is a 
relatively high incidence of chronic intestinal stasis and 

arthritis. 
Egypt. The food of the Bedouin1.—Two varieties of bread are 

eaten, one known as Khobs or Himsh, the other as Goorse. The former 
is a thin flat cake roughly a foot in length, 9 inches wide and about 
1 cm thick The sample obtained weighed when dried /5 grammes, 

when fresh probably 250 grammes. This bread is made of a mixture 
of durra and wheat flour, two of the former to one of latter. It is 

slightly leavened and baked on an iron plate over the hi e. ree oav 
are eaten daily. The other variety of bread is used on desert journeys 
it is a flat cake very slightly leavened, made usually from wheaten me^ 

Its size is about 7 inches in diameter and thickness aboi - 

i interim Report of Prisons Diet Committee, Egypt, 1917. 
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weight dried is 298 grammes and 400 grammes when fresh. Three 
loaves are eaten. This bread is cooked by burying in the sand underneath 

the fire used for preparing other food. 

These Bedouin own goats and camels and live on the borders of the 

desert near the cultivated land. They cultivate a certain amount of 

durra from which the meal is obtained by grinding in one of the smal 

stone hand-mills common in Egypt. The wheat is purchased. The 
flour contains the greater part of the grain, but not all; after grinding 

it is sifted and, no doubt, the coarse bran removed ; the siftings not being 

used in making the bread, except a little which is used for powdering 

the surface of the uncooked loaves. The bread has a brownish grey 

colour. On desert marches the flour is carried in a bag ; about 18 lbs. 

sufficing for three men for four days. The author’s informant told him 

that he and many of his friends often drink as much as four pints of milk 

daily, in these parts, at the morning, midday and evening meals ; 

but that he, personally, was fond of milk and perhaps drank more than 

other people. There is no doubt, however, that the Bedouin use a 
considerable amount of milk. 

Meat is eaten about once a week, but the amount is vague. A 
mixture of lentils onions and some butter is eaten twice or three times 

a week. The lentils being first boiled, the onions cooked with the butter, 
the whole being mixed when the lentils are soft. 

Rice is eaten in considerable quantity, boiled with milk or milk and 
water, salt being added and sometimes butter—no sugar. Cheese 
appears to be eaten occasionally. 

Butter or semna is eaten in considerable quantity. The same in¬ 
formant who confessed to liking milk stated that he ate half a pound of 
butter or a quarter of a pound of semna daily. Oil is not used. He 

said most people eat less butter than he did. Beans are seldom eaten. 

Heat is eaten only once a fortnight in summer, and lentils seldom in 

weather her' rCpIaCed by rice' Als0 less butter is eaten in hot 

The diet of the poorer classes of the population of Egypt is without 

W S Hr™' “ 11 "heaf durra. m!^ 

meat^ons t of/68 mdudinS onions- ch“se, Halawa (a sweet 
. ii. S, °Ur' sugar and slmslm oil). » small amount of meat 

and milk when the fellah owns cattle or goats. ’ 

Bread in large quantities is the chief ingredient of the food l„ 

ewer Egypt, when posssible, wheaten flour is employed • of lam t , 
however owinp to iLoLirrV, • r , i v ex, oi rate \ ears, 

Of dum'Z^^te1°f1Theft; dUrra'°r more a mixture 
for the making of bread Tt , $ “ the place of wheat“ flour 

bread is never eaten in Lower Egym' ^ThlfuT6 miUet 
correct in his preference Tl„. ' r. T f Uah ls 110 doubt dietetically 

(a 13ioi)e ‘ The Probability is that good wheaten bread 

H 2 
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lias a higher nutritional value than durra bread, and both than millet 

bread. Beans are eaten either in the form of Ta’mia (small fried cakes 

consisting of crushed beans with some herbs and other flavouring in¬ 
gredients), or soaked for twelve hours and then boiled, the water in 

which the beans have been soaked being generally drunk before the first 
meal of the day. This peculiar custom is similar to the Indian habit 
of drinking the water in which the rice has been boiled. 

Lentils are consumed either as lentil Koshari, a kind of rough purie 
of lentils, containing rice and onions, or as lentil soup containing un¬ 

crushed lentils, or lastly, boiled and crushed, forming a paste, which is 
eaten with bread. 

Vegetables are either eaten raw or with vinegar in the form of a salad, 
very rarely cooked. 

A town dweller would purchase about 1 \ lb. of meat 3 times a month 
for a family of 4, the meat being often the waste material (viscera) of the 
slaughter house. Eggs are seldom eaten. 

The following dietaries, extracted from the same source of information, 
are given in tabular form in order to compare the existing and proposed 

dietaries as recommended by the Prisons Committee of Enquiry. 

Table LXIII.—Egyptian Prisons. 

Diet No. I. Diet No. II. Diet No. III. 

Components. 

Existing. Proposed. Existing. 
Proposed. 
(Mean.) 

Existing. 
Proposed. 
(Mean.) 

Grms. Grms. Grms. Grms. Grms. Grms. 

Bread (wheaten) 780 702 — 856 1,014 

,, (millet) — — 936 — 936 — 

Meat (beef) 
Oil 18-7 18-7 

31 -2 
25 

15-6 
25 

118-5 
25 

31 -2 
25 

Rice 46-8 31 -2 31 -2 31 -2 37-4 37-4 

Lentils 75 75 75 75 56-2 61 -6 

Beans 75 75 75 75 75 7o 
19-6 

Onions 12-5 12 5 12-5 21 12-5 

Fresh vegetables.. 100 100 100 100 100 100 

Ful Sudani (Ara- 
chis Hypogoea) — — — 12-5 10-7 

7-1 
Cheese — 

~ 

* 

Durra — — 

Salt 12-5 12-5 12-5 12-5 12-5 12 -D 

Rations in the Egyptian Expeditionary Force during the Great War1 

were issued according to the following scale. 

1 Medical History of the Great War, Yol. II. 
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Table LXIV. 
Fresli meat fib. Potatoes .. 4 oz. 

or Preserved meat.. 9 oz. Tea . . 1 oz. 

Bread .. 1 lb. Sugar . . 3 oz. 

or Biscuits or flour Jib. Cheese . . 3 oz. 

Condensed milk H oz. Salt . . J oz. 
Bacon (4 oz. to troops in Pepper .. tstt oz. 

Palestine) . . 3 oz. Mustard • • TUT) ®Z* 

Fresh vegetables or onions .. 8 oz. 
or Dried vegetables, dried 

peas, lentils, etc. 4 oz. 

A ration of lime juice, 1 OZ., with sugar, b oz., was issued whenever 
fresh vegetables could not be obtained. When available the following 
extra issues were made :— 

Mondays and Fridays: 2 oz. of rice and 2 oz. of dried fruits ; Tuesdays 
and Thursdays : 2 oz. of oatmeal; Wednesdays and Saturdays : 2 oz. 
of flour, 2 oz. of dried fruits ; Sundays : 2 oz. of rice and | oz. curry 
powder in lieu of the mustard issue. 

In the summer months jam was given, and cheese was not issued. 
The calorie value of the winter scale was estimated to about 4,100. On 
the whole the ration was satisfactory, but dried vegetables could not 
effectively replace fresh vegetables, and when this supply was insufficient, 
an increase in the issue of potatoes was recommended, 8 oz. of potatoes 
and 4 oz. fresh vegetables being considered the best issue. 

An issue of 4 oz. of bacon was made to army corps and army troops 
on the Palestine front. Men of the British West India Regiments drew 
the same scale rations as British troops. When available fresh or cured 
fish was given in place of bacon, and cheese was not usually issued during 
the summer months. 

A special ration was given to British troops of the mobile column for 
the winter months of 1917-18. It was as follows 

a .inLf. i v . 

12 oz. 
12 oz. 

1 oz. 
4 oz. 
3 oz. 

Tea 
Cheese 
Dried fruits 
Soup squares 
Cocoa 

f oz. 
3 oz. 
6 oz. 
2 oz. 

I reserved meat (1 lb. nominal) 
Biscuit 
Condensed milk 
Jam.’ 
Sugar 

The calorie value of this ration was about 3,900. This ration was 

I.Kl,an troops on the normal scale received the following ration 

Table LXVI. 
1 £ lb. 
4 oz 
4 oz 

Atta 
Fresh meat 
Dhall 
Ghi 
Gur or sugar 
Garlic . . 
Ginger 
Salt 

2 oz. 
2 oz. 
‘ OZ. 

a oz. 
\ oz. 

Fre,sh vegetables or onions, in¬ 
cluding 2 oz. of potatoes 
or Dried vegetables 

lea 
Chillies 
Turmeric 
Condensed milk 
J am (once a week) 

8 oz. 
2 oz. 
4 oz. 
I oz. 
ti oz. 
1 oz. 
4 oz. 
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Non-meat eaters received 2 oz. of gur or sugar or 3 oz. of milk in 
place of the 4 oz. of meat. 

On the mobile scale Indian troops received :— 

Table LXVII. 
Biscuit .. .. .. 1J lb. Dried fruits (dates, if possible) 6 oz. 
Jam.4 oz. Tea . . .. 5 oz 
Sugar.3 oz. Salt.* OZ 
Condensed milk .... 141b. 

The normal scale ration was satisfactory, but the mobile scale had 

the same defects as that issued to British troops ; it was almost entirely 
devitalised and did not contain any vegetables. It also contained very 

little fat ; this was remedied subsequently by the issue of 24 oz. of 
ghi. 

Egyptian troops had a ration very similar to that issued to Indian 

troops, in that the protein was mainly of vegetable origin, but the fats 
were low, the issue of vegetables was small, and there was no sugar. 
The ration was as follows :— 

Bread 
Rice 
Meat 
Fresh vegetables 

Table LXVI1I. 
1 lb. Ilf oz. Lentils 

2f oz. Butter 
4 oz. Salt 

. . 5 oz. Onions 

44 oz 
§ oz. 
4 oz. 
| oz. 

Troops of the Arab legion received 24 oz. of native bread, fat (as 
cotton-seed oil), 1 oz. ; sugar, 4 oz. : meat, 4 oz. ; fresh vegetables, 

4 oz. ; and lentils or rice, 34 oz. On the whole the supply of fresh food 
was satisfactory. Vegetables were obtained by local contract from the 
Nile Delta, and frozen meat was supplied from Australia ; special arrange¬ 

ments for its reception being made at Port Said. A difficulty was ex¬ 
perienced in connection with the supposed blowing of the large 7 lb. 

tins of preserved meat. Large quantities were destroyed at one time 
as the tins appeared to be blown, but an examination in London revealed 

nothing of a noxious character, and the blowing was apparently due to 
the expansion of small quantities of sterilized air caused by the extreme 

heat in the summer months. 
On the arrival of West African troops a ration suitable to their needs 

had to be issued. It was as follows :— 

Table LXIX. 

Rice 
Fresh meat 
Sugar 
Coffee, tea or cocoa 
Potatoes 

.. lilb. 
8 oz. 

. . 2 oz. 
3 OZ. 

8 oz. 

Fresh vegetables 
Biscuit or mealie meal 
Chillies 
Salt .. 
Palm oil 

4 oz 
4 oz 

. . 4 oz 
1 oz 
2 oz 

The normal scale ration for European trcops was estimated to 

contain 124-8 grammes of protein, biological value 92-6; fat, 116-2 
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grammes; carbohydrate, 492 grammes ; calories, 3,610. The normal 

scale Indian ration contained 120-4 grammes protein, biological value 

551 • 1 ; fat, 96-1 grammes ; carbohydrate, 592 grammes ; calories, 3,810. 
The non-labour scale for Turkish prisoners contained protein 90-5^. 

biological value 37-2; fat, 30-7; carbohydrate, 492; calories, 2,684. 

The labour diet was 102-4 protein, biological value 45-6; fat, 33-8 

grammes ; carbohydrate, 560 grammes ; calories, 3,026. 
Sudan.—I am indebted to the Assistant Director of the Sudan 

Medical Service for the following information. No work has been done 

on the calorie value or vitamin content of local foodstuffs in this country. 

The Government chemist is unable to supply figures representative of 

the analysis of local foodstuffs, with the exception of milk and butter. 

Outbreaks of scurvy have occurred in Prison Institutes from time to 

time and have been traced to contractors supplying defective or old or 

worm-eaten durra (millet seed). Two outbreaks are noted in the Annual 

Medical Report for 1928. One in the Blue Nile Province was limited 

to immigrants from Wadai and the Tchad region, who were working as 

labourers in the Gezirah irrigated area. They were living on dried meat, 

dried fish and assida (a preparation of millet) only, while the local in¬ 

habitants who were unaffected could obtain milk, merissa (native beer) 

and fresh meat. 129 cases occurred in three months. After the rains 
had brought on the wild vegetables, e.g., weika and maleita, no further 

cases occurred. The most marked feature was the common occurrence 

of haemorrhage into the thigh muscles and the consequent inability to 
work. The other outbreak was in the Red Sea Province. Owing to the 

lateness of the rains, there was practically no grazing (and consequently 

little milk), and all but the wealthy members of the tribe were living only 

on millet, hour hundred persons were affected. The symptoms cleared 
up on treatment with fresh limes and fresh vegetables. 

The following dietaries may be quoted :— 

Table LXX.—Civil Hospitals. 

Kisra (native bread) 
Beef 
Mutton 
Vegetables 
Weika (dried okra) 
Semn (native butter) | 
Onions 
Salt 
Tea 
Sugar 
Rice . . 
Milk .. . . 

„ In addition- shatta (red pepper), shammar 
allowed at the rate of 8 oz. per 100 patients. 

Dirhems. 

216 Daily. 
36 4 days weekly. 
24 3 „ 
48 4 

12 3 
6 Daily. 
6 
6 
2 

12 
18 ” 

• • 1 Rotl. daily. 

(fennel) and kusbara (coriander) are 
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Table LXXI.— Khartoum North Central Prison. 

(a) 3rd Division, and native prisoners of ls< and 2nd Divisions, who do not 

maintain themselves. 

Per diem. Butter 
Dirhems. 

4 
Rice 5 
Lentils or beans 35 
Onions, dry .. 5 
Salt 5 
Soap .. 5 
Firewood (for cookhouse) . . 150 

,, (for bakery) 120 
Meat 20 
Bread 300 

viz. : 228 drms. flour ; 2 drms. salt; 
3 drms. dry bamia (okra). 

Fresh vegetables 45 
Onions in lieu of fresh vegetables .. 20 

(b) European prisoners. 

Note.—The following scale of diet will be subject to alterations and variations 

according to directions of the Medical Officer of the prison, regard being paid 

chiefly to the nationality of the offender and what has been his particular staple 

daily food. 

White bread 
Meat—without bone 
Vegetables 
Peas, rice, beans, onions, lentils . . 

(To be varied as directed by Medical 
Officer.) 

Sugar 
Tea 
Salt 
Pepper 
Soap .. 
Butter 
Firewood 
Milk . . 

Dirhems. 
200 Per diem. 

60 
75 
20 

15 
5 
5 

H 
10 
10 

200 
£ rotl. per diem. 

Oil 
Rice 
Lentils 
Onions 
Salt 

Table LXXI I.—Province Prisons. 

Scale of daily rations for all prisoners. 

Dirhems. 
5 Soap 

Dirhems 
5 

20 Firewood . . 270 

20 Meat 20 

5 Flour . . 228 

5 Vegetables 45 

Table LXXIII.—Local Prisons. 

Flour .. 
Firewood 

Scale of daily rations for all prisoners. 

Dirhems. 
. . 228 Salt . . 
.. 150 

9 dirhems = 1 oz. 
144 dirhems = 1 rotl. 

Dirhems 
5 

British Somaliland.—The principal Medical Officer states that 

there is very little avitaminosis observed in those on a controlled dietary. 
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e g„ troops, prisoners, etc. When it occurs in prisoners it is as likely 
to be due to failure to obtain the full diet as to the full diet being 

insufficient. 
The following dietaries are in use 

5 days in a week. 
Jowari 
Dates 
Ghee .. 
Onions 
Salt 

Short-term prisoners :— 

J owari 
Dates 
Ghee . 

Rice 
Dates 

Table LXXIV. 
(A) Prisoners. 

•A) 
2 days in a week. 

lb. 1 \ lb. Jowari . . 1 

\ lb. Onions.. 2 oz. 

2 oz. Salt i oz. 

2 oz. Meat \ lb. 

\ oz. Sugar . . 3 oz. 
Tea 1 

2 oz. 

7 days per week. 
1£lb. ' Onions 2 oz. 
\ lb. Salt 1 

2 oz. 
2 oz. 

(B) Police. 

1 lb. Ghee .. 2 • • ** oz. 

ilb. 

Rice .. 
Dates 
Ghee .. 

(C) Somaliland Camel Corps (Somalis). 

1 lb. Rs. 2.4.0 per month meat allowance; 
.. 4 lb. 

2 oz. 

Rice 
Dates 
Ghee 
Salt 

Rice .. 
Meat .. 
Ghee . . 
Limes 

Rice . . 
Dates 
Ghee . . 

(D) Somaliland Camel Corps (Yaos). 

.. 1 lb. Daily £ lb. meat. 
^ lb. Every other day £ lb. jowari. 
3 oz. 

.. £ oz. 

(E) Lepers. 

1 lb. Ground-nut as ordered by the Medical 
4 oz. Officer-in-Charge. 
1 oz. 
1 or 2 

(F) Hospital 

. 4 lb. 
. i lb. 

1 oz. 

I n-patients. 

Milk and meat as ordered 
Medical Officer-in-Charge. 

by the 

Seychelles. According to the 1928 Annual Medical Report, beriberi 
was prevalent on some of the outlying islands and caused many deaths. 
Due to an outbreak of beriberi on Coetivy Island, the captain of S.V. 
Holland arrived in port with 103 men, women, and children on the 8th 
May ; a number were seriously ill, two having died on the voyage which 
only lasted three days. It was found that 50 bags of polished rice was 
introduced from Mauritius in August, 1927, that beriberi was prevalent 
or six months, that there was no fresh water except rain water. Of 57 

patients examined, 39 were suffering from what is locally known as 
decoquee (see page 371). 
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It was recommended that all supplies of rice should be inspected 
and no issues be authorized without this. 

Practically all foodstuffs are imported from India, a small quantity 

of rice from Madagascar and Mauritius. A small amount of vegetables 
are grown locally, and bananas, pine apples, and local fruit are plentiful. 

On the mountains, manioc (yassava) is planted, but without importation 
the population would starve. All available land is devoted to coconut 
growing, and coprah is the principal product of the colony. 

Fish abound in the surrounding seas, and is a cheap and valuable 

food supply ; without cheap fish and turtle the inhabitants would not 
be able to live, and although the supply of fish is unlimited, that of 
green turtle is on the decrease. 

The staple food of the native is generally polished rice imported from 
India, fish, and when it can be got, turtle; very little meat is used except pork 
and fowls, ducks and eggs by the middle class. The native supplements his 
food supply with bread fruit, manioc, sweet potatoes, plantains and bananas. 
Except on the outlying islands, beriberi is rare on the main islands. 

Fish curing is carried out either by drying in the sun and smoking, 
or first salting and subsequent sun drying ; the latter system is the com¬ 

moner. Some of this cured fish is exported to East Africa where it is 

looked upon as of good quality, but there is no certain and quick boat 

communication to keep up a steady trade for the market. 

The following dietaries are in use:— 

Table LXXV.—Ordinary Diet of Is/ Class Patients. 
Stimulants and all other extras outside of this ration scale can only be issued 

under the direction and advice of the Chief Medical Officer. 

A.—Class Patients, Rs. 5 daily. [Rs. 

Breakfast, 7 a.m.— 
Tea or coffee, with bread and 

butter. 
2 eggs at choice, or 
1 egg and 1 small slice of bacon or 

sausage. 
Fruit when in season. 

I.unch, 11 a.m.— 
(1) Soup. 
(2) Fowl or meat with vegetables, 

or rice and curry. 
Pudding or fruit. 

Afternoon tea, 3 p.m. 
Tea, bread and butter with jam, or 

biscuits with jam. 

Dinner, 6 p.m.— 
(11 Soup. 
(2) Fish or egg1 omelette. 
(3) Meat or chicken with veget¬ 

ables, or rice and curry. 
(4) Pudding. 
Fruit, biscuits and cheese. 

Patients in 1st Class A are allowed 
1 litre of milk, 2 oz. of butter, 1 oz. of 
jam, or 1 oz. of cheese. 

1/6] B.—Class Patients, Rs. 3 daily. 

Breakfast, 7 a.m.— 
Tea or coffee with bread and 

butter. 

1 egg. 
Fruit when in season. 

Lunch, 11 a.m.— 
(1) Rice and fish with vegetables, 

or meat or chicken with 
vegetables. 

(2) Fruit when in season 

Afternoon tea, 3 p.m.— 
Tea, bread and butter. 

Dinner, 6 p.m.— 
(1) Soup. 
(2) Rice and fish with vegetables, 

or meat or chicken with 
vegetables. 

(3) A small pudding or fruit. 

Patients in 1st Class B are allowed 
daily b litre of milk, 1 oz. of butter 
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All extra rations ordered by patients in 1st Class A. oi B. will be 

charged in their account at cost, or if they wish to provide same it will 

be cooked free of charge. 
Complaints.—Patients are requested to complain when their rations 

are not those specified, and the Chief Medical Officer will inquire into 

all complaints as to weight, bad cooking, poor quality of food, and any 

other matter that the patients may lay before him. 

Table LXXVI.—Ordinary Diet of 2nd Class Patients. Rs. 1 -50 daily. 

Stimulants and all other extras outside of this ration scale can only be issued 

under the direction and advice of the C hief Medical Officer. 

Breakfast, 7 a.m.— 
Tea or coffee with bread and butter with 1 egg. 

Lunch, 11 a.m.— 
Rice and fish with vegetables, or meat or chicken with vegetables. 

Afternoon tea, 3 p.m.— 
Tea, bread and butter. 

Dinner, 6 p.m.— 
(1) Soup. 
(2) Rice and fish with vegetables, or meat or chicken with vegetables. 
(3) A small pudding or fruit. 

Patients in 2nd Class are allowed daily ^ litre of milk, 1 oz. of butter. 

Maternity cases f litre of milk daily. 

Complaints.—Patients are requested to complain when their rations 

are not those specified, and the Chief Medical Officer will inquire into 

all complaints as to weight, bad cooking, poor quality of food, and any 

other matter that the patients may lay before him. 

Table LXXVII.—Ordinary Diet of 3rd Class Patients (i.e., Usual Diet for 

Working Class Population. 50 cents daily). 
Breakfast, 7 a.m.— 

Tea or coffee with milk and sugar and one small loaf of bread or a slice of 
bread. 

Milk allowed to each patient, J of a litre. 

Lunch, 11 a.m.— 
Rice and fish, or meat with rice and vegetables. 

Dinner, 6 p.m.— 

Rice and fish, or meat with rice and vegetables. 

Patients are allowed daily at each meal: Males 200 grammes of rice, 

and females 175 grammes of rice. Beef, salt fish, pork, salt pork or turtle 

166 grammes per head ; fresh fish without offal 200 grammes per person 
at each meal. 

Sugar 30 grammes, coffee 10 grammes, salt 20 grammes daily. Dholl 

or lentils when given in rations will be 50 grammes per head for a ration 

vegetables will be 250 grammes per head. Maize : the quantity will be 
the same as rice. 

Stimulants and all other extras outside of the above-mentioned ration 

Medicaroffice" . ^ U'lder U>e d‘reCti°n a"d ad™e of the Chief 
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In addition to above, patients in Maternity Department are allowed 

at 3 p.m. tea with a slice of bread£and each maternity case is allowed 

\ litre of milk daily. Salt fish will not be served more than two rations 

per week ; bird’s eggs when in season can replace a fish or meat ration. 

Also two eggs can replace a fish or meat ration at a meal. 

Complaints.—Patients are requested to complain when their rations 

are not those specified, and the Chief Medical Officer will inquire into all 

complaints as to weight, bad cooking, poor quality of food and any 

matter that the patients may lay before him. 

3-4 kilos, and 
250 grins., and 
125 grms., and 
1 kilo, and 

51 kilos, or 

4 kilos* 

Table LXXVIII.—Rations allowed to labourers on Outlying Islands. 

Scale of rations to be issued to the servants weeklyi 

Servants over 15 years of age to receive :— 
(a) Fish or turtle, whether fresh, salted, dried or 

preserved 
(b) Oil . 
(c) Salt 
(d) Dholl or fresh fish 
(e) Indian rice or ground maize for married male 

servants 
(/) Indian rice or ground maize for unmarried 

servants or women whose husbands are not 
engaged on the same island 

Servants under 15 years of age to receive :— 
(a) 3 kilos of ground maize or Indian rice, and 
(b) Half the other rations provided by Part I of this scale of rations. 

Provided that for every ^ kilo of ground maize or rice requited to be 

given by the above scale of rations it shall be lawful to substitute there¬ 

for the following :— 
1 i kilos of sweet potatoes, manioc or bread fruit and 100 grammes 

of dried beans or dholl. 
N.B.—Indian rice means Bengal rice (unpolished) as opposed to 

.rice known locally as saigon (polished) or Rangoon rice. 

Table LXXIX.—Rations to prisoners during the year 1929. 

Classes I and II. 

Daily. 

500 grs. being rice or maize. 
75 grs. green vegetables or lentils. 

£ of a dry coconut. 

|S. Sih fish without offal; H not procurable, sal, fish (except Sundays). 

20 grs. onions. _ , 
° Sundays. 

may be supplied three times a ueeh when i» 

season TTT 
Class III. 

400 grs. Bengal rice or maize. 
75 grs. green vegetables. 
50 grs. lentils. 

N.B85emale prisoners to have same die, as men except 400 grs. o« Bengal rice 

or maize be given instead of 500 gis 
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Mesopotamia. Army Rations during the Great War.—During 

1914 and 1915 the river transport in Mesopotamia was taxed to its utmost 

in conveying troops and supplies and bringing sick and wounded down¬ 

stream. No special provision was available for the transport of fresh 

fruit, vegetables or fresh meat. The climatic conditions were such that 

fruit and vegetables sent by river from Basra generally arrived in a 

damaged condition, and unfit for issue to the troops. It was not, there¬ 

fore, surprising that scurvy constituted a great cause of wastage amongst 

Indian troops up to the end of 1916. Basra and Amara were centres of 

local production of fresh fruit and vegetables, and the incidence of scurvy 

was very slight among the troops stationed there. There were no centres 

for the production of vegetables and fruit beyond Amara, and the troops 

were led to rely entirely on the river transport for the supply of these 

articles. There were no cases of scurvy amongst British troops, probably 

because of their better condition and the larger quantities of fresh meat 

and vegetables which they received. There were, however, some cases 

of beriberi such as never appeared among the Indian troops, who had 

plenty of anti-beriberi vitamins in the atta and dhall, in place of the white 

bread issued to the British troops. 

In consequence of the above, the following revised scale of rations was 

authorised in 1916. 

Table LXXX.—British Troops.—Field Rations. 

Bread 
Fresh meat 
Bacon. . 
Potatoes 
Tea 
Sugar 
Cheese 

Chocolate 
Bread 
Lime juice 
Sugar 
Rum .. 

1 lb. Rice 3 oz. 
12 oz. Jam 3 oz. 
3 oz. Condensed milk 2 oz. 
1 lb. Oatmeal 4 oz. 
1 oz. Salt 4 oz. 
21 oz. 
3 oz. 

Pepper 

Extras. 

• • oz 

1 oz. Dates 4 oz. 
4 oz. Fresh fruit 4 oz. 
£ oz. Dry lentils 2 oz. 
£ oz. Curry powder. . . . \ oz. 

. . 3 4 oz. Limes (per man) 

Table LXXXI.—Indian Troops.—Field Rations. 
Atta 
Fresh meat .. 
Dhall .. 
Ghi 
Gur 
Potatoes 
Fresh fruit .. 

.. U lb. 
4 oz. 
4 oz. 
2 oz. 

. . 2 oz. 
2 oz 
2 oz. 

Condensed milk 
Tea 
Ginger 
Chillies 
Turmeric 
Garlic 
Salt 

2 oz. 
3 OZ. 

3 OZ. 

• • l oz 
• • £ oz. 
• • ft oz. 

4 oz 

Atta 
Ghi .. 

or Gur 
Fresh meat . . 

.. 4 1b. 
1 oz. 
2 oz. 
2 oz. 

Extras. 

Fresh vegetables 
Fresh fruit 
Tamarind 
Rum (25 per cent. U.P.) 

4 oz. 
• . 4 oz 
• . 2 oz. 

2 oz. 
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A further revision was made on 31st October, 1916, when the following 
rations were authorized :— 

Table LXXXII.—British Troops. 

Daily Issues. 
Bread .. . . .. . . .. ., , < j 

or Biscuit, when bread not available .. .. .. 12 oz. 
Fresh meat .. .. . . . . .. ,. .. 1 lb. 

or Preserved meat, when fresh not available .. .. 12 oz 
Pickles, when preserved meat is issued .. .. ,. 1 oz. 
Bacon .3 oz. 
Potatoes or fresh vegetables .. . . . . .. .. 12 oz. 

or Dried vegetables or fruit, when fresh not available .. 3 oz. 
Tea .£ oz. 
Cheese (not in summer) ,. .. .. ., .. 3 oz. 
Sugar . . .. . . . . . . . . . . .. 3 oz. 
Jam or golden syrup .. .. .. .. .. 3 oz. 
Tinned milk . . .. . . . . . . .. 2 oz 
Salt.. .. . . . . . . .. .. . . ., f oz 
Fresh fruit.. .. .. .. .. .. .. .. 4 oz. 
Oxo (2 cubes) . . .. . . .. . . . . 4 oz. 

or Pea soup (not in summer) . . .. . . .. 2 oz. 

Table LXXXIII. 

Weekly Issues. 

Biscuit (Thursday, in lieu of bread) .. . . ... . . 12 oz 
Preserved meat or meat and vegetables ration or tinned rabbit 

in lieu of fresh meat for troops beyond base .. .. 12 oz 
Tinned vegetables .. . . . . . . . • • • 6 oz 

or Dried vegetables (to be issued once a week in lieu of fresh) 3 oz 
Sugar for stewing fruit . . . . . . • • • • • • 1 02 

Twice weekly. 
Marmite (not in summer) . . .. . . • • • • 1 07■ 

Thrice weekly. 

Oatmeal . . .. • • 3 oz. Butter (not in summer) 
Curry powder . . . . 1 oz. Rice . . . . • • • ■ 
Tinned milk.1 oz. Lime juice (not in winter) . . 

Rum might also be issued when sanctioned. 

2 oz. 
2 oz. 
4 oz. 

Table LXXXIV.—Indian Troops. 

Daily Issues. 

Atta or rice 1 lb. 8 oz. 

Fresh meat 6 oz 

or Dhall . . • • 
o oz 

and Ghi when fresh meat is 
1 not available oz. 

Milk (tinned). . 
o oz. 

Condiments 1 oz. 

Salt . . . 4 oz. 

Tamarind 
Gur (or sugar) 
Ghi 
Potatoes or fresh vegetables 
Fresh fruit 
Tea. 
Sugar 

1 oz. 
2 oz 
2 oz. 
6 oz. 
4 oz. 

oz. 
4 oz. 

Weekly Issues. 

Gur or sugar for stewing fruit 

Ghi or cooking oil .. 

These rations were a 

rations contained at least 

Thrice iveekly. 

2 oz. Lime juice 
t oz. 

considerable improvement, and the Indian 

14 oz. of foods having anti-scorbutic vitamins. 
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The Chinese received the following ration . 

Bread 
Meat .. 
Rice .. 
Tea 
Sugar 
Salt 
Pepper 

Table LXXXV. 

12 oz. Vinegar 
12 oz. Potatoes 
12 oz. Vegetables 
1 oz. Fresh fish 
2 oz. Peanut oil 
£ oz. Marmite 

oz. Dhall extra, when required 

:*'o Pt- 
4 oz. 
4 oz. 
4 oz. 
1 oz. 
I oz. 
4 oz. 

Arabs and local inhabitants employed as mechanical transport drivers 

received the following ration :— 

Table LXXXVI. 

Atta or bread . . 1 lb. 

Fresh meat 6 oz 
or Preserved meat 4 oz. 

Milk. . . 2 oz. 
Rice 8 oz. 
Dates 8 oz. 
Ghi . . 2 oz. 
Condiments . . f oz. 

Sugar li lb 

Tea l lb. 

or Coffee * lb. 
•» 

Salt i oz. 

Fresh vegetables 6 oz. 

F'resh fruit 4 oz. 

Lime juice (thrice weekly) . . £ lb. 

India.—McCarrison, consulted at the author’s request, states that 

no statistically controlled survey of the composition of the diets in use 

by healthy individuals of different races, etc., has ever been made in 

India, and until it has been, the calorie and other requirements of different 

classes of labour in different parts of India cannot be evaluated. The 

setting up of Indian standards would require several years’ intensive 

work, and until this is done diets must be regulated by western standards ; 

due allowance being made for climate and other differences. It is 

precisely because of the paucity of information in regard to these matters 

that McCarrison, for some years past, has stressed the need of the 

appointment of an epidemiologist for this work. 

In the present survey of Indian dietaries much has been obtained 

from the writings of McCay and McCarrison. To assist the reader, the 

following note may be given as to the plan of this section. McCay is 

first quoted on the differences in dietary habits between the Bengali and 

Behari. General details of Bengali dietaries are given, and their effects 

in reducing physical fitness, capacity for work, etc., are discussed. As 

concrete examples of Bengali dietaries, a group quoted from Megaw and 

eight Bengal prison dietaries is given. Quoting again from McCay, 

an attempt is made to prove that similar people on different dietaries 

show marked changes. To this end various college dietaries—good and 

bad are quoted and their effects summarised. 

Leaving the Bengali with his inadequate diet, the trend towards 

better dietaries is traced through the Behari to the Hill tribes, the Bhutias, 

Nepalese and Tibetans. Sample dietaries of each are quoted. 

Mention is made of the tribes of Chota Nagpur and the Sikhs. 
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Speaking of the Punjab, Halliday1 says that the great majority of 

the 23 millions of people who inhabit the great plains of the Punjab and 

its Himala\ an mountain tracts are engaged in agriculture, and their 

food, speaking generally, is what the fields produce. Rice in the plains 

is only a luxury, and even in the hill districts, where it is a staple article 

of diet, the only treatment it receives is “ pounding.” The chief con¬ 

stituents of the diet are wholemeal bread and dal. Meat, even when 

allowed by religion, is a luxury, but abundance of raw fruit is eaten all 

the year round. Presumably, as a result of this diet, the natives are 

singularly free from disease. 

So much for examples of Indian dietaries. In the next section the 

deficiency diseases of India are discussed and their geographical distribu¬ 

tion is given. 

Owing to McCay’s exhaustive researches on dietaries in India, followed 

up by McCarrison’s, the case for the influence of food on manners and 

manners on man may be presented with some completeness. 

To quote McCay : “ How do the hereditary instincts and customs in 

the formation of his dietetic habits and in the choice of food stand with 

respect to the Bengali ? We may at once say that another factor, and 

a very important one as regards the great mass of mankind, comes in, 

viz., the cost of food materials.” 

The Bengali lives on the cheapest food available and in a country not 

yet thoroughly opened up, the cheapest food is usually the home-grown 

product. We therefore find the Bengali living almost entirely on his 

home-grown rice and dal ; the Behari on his home-grown rice, dal and 

atta ; the hill tribes are not satisfied with these vegetable materials 

but demand a much more varied and costly diet. 

The Bengali or Behari is in the great majority of cases only a vege¬ 

tarian by force of circumstances ; when he can afford other additional 

items, such as fish, milk, or mutton, he readily avails himself of the 

opportunity of thus increasing his assimilable protein intake. This 

desire of nitrogenous food, and particularly food,of an animal nature, was 

well brought home in the feeding experiments on prisoners, when the 

promise of meat, or the threat of withholding it, was quite sufficient to 

induce the prisoners to carry out without a murmur whatever was desired 

of them. It is further exemplified by the difficulty that was sometimes 

experienced in having fish or meat cooked without a fair proportion of 

it disappearing. Their instincts, therefore, for a better form of dietary 

are held in check by an inability to meet the cost of gratifying them 

We may conclude, therefore, that the people of the province of Bengal 

are largely^ vegetarians but are so only through force of circumstances— 

that they live on what they are able to obtain, and not on rice and da 

1 Halliday, H., “ Diet in the Tropics,” Practitioner, 1925, Jan., Vol. 114, No. 1 

(No. 679), pp. 101-108. 
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from free choice ; that, given the opportunity of obtaining animal food, 

they readily and greedily avail themselves of it; that in order to provi e 

for the absorption of protein attaining even the lowest physiological 

limits, very large quantities of rice and dal have to be consumed, so large 

that the actual bulk of the diet interferes with its absorption. 

The Bengali is twenty-five per cent, less in weight than the European. 

It may be argued that therefore he requires less food, but von Noorden 

has shown that the amount of food required does not fall in mathematical 

proportion to the decrease in weight, but by far smaller quantities. The 

mineral metabolism in children from 12-14 years old does not markedly 

differ from that of adults. The average protein intake of the Bengali 

is from 60 to 70 per cent, less than that of the average European, which 

tends to show that his lower average body-weight is a direct consequence 

of a diet—poor in nitrogen and muscle-forming properties—barely 

sufficient to meet the physiological needs of the body. 

A common standard of physical fitness is height and chest measurement. 

The average height of the Bengali is 5 ft. 4 in. and his chest measurement 

33 in., while that of the European is distinctly higher. The minimum 

chest measurement for ordinary line regiments of the British army is 

33 in., while special regiments require much above this. 

The Bengali is unfit for the fighting line, while other inhabitants of 

the same plains, exposed to and suffering from all their disabilities—but 

on a superior diet—are capable of exhibiting the finest courage and main¬ 

taining untarnished the great fighting traditions of their race. Dr. J. H. 

Kellog criticises these findings, and says that he does not think it at all 

fair to attribute the lack of endurance often seen among the Indians to 

the low protein diet. He suggests that other factors need consideration, 

such as their sexual excesses, the depressing effects of the very hot, 

damp climate in which they live, and which predisposes them to lack of 

exercise, the injurious effects of excessive prolonged exposure to the 

actinic rays of the sun, and the early age at which they marry. 

McCay’s reply to this criticism is that, as regards climate and actinic 

rays of the sun, Europeans, Eurasians and the better fed Bengalis all 

are equally exposed to these influences, yet retain their energy. Sexual 

excesses are practised chiefly by the better classes, who can afford luxuries 

and possess the stamina to satisfy their desires. Immature marriage is 

undoubtedly a factor, but there are customs with a tendency to neutralize 

its ill effects : the husband and wife do not live together until the wife 

reaches puberty, the husband is usually several years older than the 

wife and the wife spends about one-third of each year away from her 
husband at her father’s house or with relatives. 

We may now enquire into the physical endurance of the Bengali, and 

a“e, *rIe bdow «lves a comparison between vegetable-eating Bengalis 
and the mere meat-eating European labourers 

(b l3io;)0 
x 
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Table LXXXVII. 

1. Spinning Mills— England. India. 
Operations per 1,000 spindles .. ..4-2 28 

.. .. looms .. ..43 125 
Annual out-turn of yarn per operative . . 7,736 lbs. 4,000 lbs. 
Weekly out-turn of yarn per operative . . 767 yds. 240 yds. ' 
Average approximate counts . . . . 40s. ’ 20s. 
Working hours per week . . . . . . 55£ go 

year. 2,775 4,120 
Monthly wages per spinning operative . . 70 Rs. 13 Rs. 

>. ,, weaving operative . . 72 Rs. 15 Rs. 
Note.—These figures are 1908. 

2. Output in Coal Mines of Bengal about 27 per cent, of that of European mines. 
3. Life Insurance Rates for Bengali lives, 33 per cent, higher than for Europeans 

in Europe. 

To sum up, the Bengali is a vegetarian largely through force of circum¬ 

stances. Because of his low protein intake and the bulkiness of his food, lack 

of absorption and fermentation bring about a low state of development. 

Whether we consider his urine or his blood, his weight or his height, his chest 

measurement or his physical endurance, he compares badly with European 

standards. We shall now press the enquiry more closely to elicit what his 

dietary consists of, how it compares with other dietaries, where its weakness 

lies, and how it may be remedied. To confirm our observations we shall have 

to see whether a Bengali on a different dietary shows an improvement. 

While investigating an epidemic of dropsy, Megaw, Bhattacharji and 

Paul1 tabulated the average dietaries of different classes of Bengalis 

among whom they were working, as shown in Table LXXXVII I, below. 

Table LXXXVIII.—Average Dietaries of Different Classes of People (Male). 

’g.a £ <y. 
X w 

C/3 0) 
CvJ ^3 C/3 

2>:S 3 
$ § o 

U 
O 
O 

I ^ 
H £ u cn 

O £ 
O ^ 
34 O 

cn a 
.5 i- 

ry c O 

Rice 
Atta 
Dal 
Fish 
Mutton or beef 
Potatoes .. 
Green vegetables 
Ghi or butter 
Oil 
Fruits, mangoes, etc. 
Sweets, puddings, etc. 
Milk 
Eggs 
Bread, biscuits, etc. 
Muri (fried rice) . . 
Soup 
Total proteins in gramme 
Total calories 

oz. 
4 
6 
1 
4 
4 
2 
4 
3 
2 
4 
2 

12 

oz. 
16 

2 
2 

2 
6 

oz. 
99 

2 
1 

oz. 
8 
8 
1 
1 
2 
2 
4 

oz. 
16 

1 
2 
2 
9 

O .5 

ICC 

oz. 
H 

12 
4 
4 
1 

5 
2 
2 
2 

12 

dietaries in that Province. 
. Megaw, Bhattacharji and Paul, Indian Medical Gazette, Aug., » 
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We may conclude from the examination of the above types of diet 

that simply as a means of providing fuel for the system, there is a very 

heavy wastage, while the constant fermentation and putrefaction made 

possible by the copious nitrogenous residue in the alimentary canal must 

form a source of chronic irritation to the mucous membrane of the bowel, 

predisposing to intestinal catarrh, diarrhoea, etc. At the same time the 

products of the putrefactive micro-organisms, on absorption, lower the 

general vitality, causing anaemia, toxaemia, and many other symptoms 

of ill-health. These diets are one and all bad in every respect, and 

particularly bad in that the large waste in the alimentary canal allows 

excessive micro-organismal development and formation of toxic com¬ 

pounds. The amount of salt added to the food of these men was up to, 

in most instances, 28 grammes daily; this was in addition to the salt 

already present in the composition of the different food materials. Its 

effects are to increase the work thrown on the kidneys, to increase the 

salt concentration of the blood and tissues, rendering the latter more or 

less water-logged and to cause thirst and diuresis. In addition, there 

will be a fictitious advance in body-weight, due to the retention of fluids 

by the tissues. 
Equally faulty dietaries may prevail among Bengali students, of 

which the following is an example :— 

Table XC.—Bengali Students’ Dietary. 

Proximate 
Principles. 

Sooji. Sugar. Ghee. 
Balan 
Rice. 

Dhall. 
Mustard 

Oil. 

Protein 
Carbohydrate 
Fat 
Salt 

Grms. 
4-89 

28 • 55 
0-76 

Grms. 

42-45 

Grms. 

28-27 

Grms. 
28-98 

363-91 
0-65 

Grms. 
18-07 
48-66 

1-70 

Grms. 

37-81 

Proximate 
I’rinciples. 

Salt. 
Veget¬ 
ables. 

Potatoes. 
Goor. 

Treacle. 
Fish. Mutton. 

Protein 
Carbohydrate 

Fat 
Salt 

Grms. 

14-19 

Grms. 
1-79 
4 -53 
0-29 

Grms. 
4-08 

46-64 
0-36 

Grms. 

14-19 

Grms. 
2-57 

0-41 

Grms. 
6-73 

1-30 

Total Value:—Protein, 67-11 ; carbohydrate, 548-73, fat, 71 55 , 

14-19 grammes. 
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The following Table from McCay shows the Nitrogenous Metabolism 

of various classes :— 

Table XCI —Nitrogenous Metabolism. 

Place of observation. 

A. America (Chittenden). 
I. Scientific workers 

II. Medical corps .. 
III. Athletes 

B. Medical College, Calcutta. 
I. Students and Servants 

of Medical College . 
II. Students of another 

College 
III. Prisoners 

No. 
Average 
weight. 

Daily 
protein 

metabol¬ 
ism (ex¬ 
cluding 
nitrogen 

of faeces). 

Nitrogen 
per kilo 
of body- 
weight. 

Duration 
of 

experi¬ 
ment. 

Kilos. Grm. 

5 63-9 47 0-12 6-9 mths 

13 61 -5 49 0-13 6 mths. 

8 70-0 55 0-13 5 mths. 

44 52 37 • 50 0-116 Life. 

568 54 50-82 0-148 4 years. 

4 57 66-81 0-185 Variable. 

McCay’s conclusions from the above table are :— 
ls£ class of students.—While the protein intake was adequate to main¬ 

tain the system in a condition of nitrogenous equilibrium, it was probably 

insufficient to allow of the attainment of a physique comparable with 
that of Europeans. 

Prisoners.—The metabolism of 66-81 grammes of assimilable protein 

daily is quite sufficient to meet ordinary physiological wear and tear in 
adults and to provide a surplus for growth if required. 

2nd class of students.—Themetabolism of 0-148 gramme nitrogen 

per kilo, of body-weight is not sufficient to meet the nitrogenous needs of 

the growing Bengali, and in from 30 to 40 per cent, of the 568 examined 

was insufficient to prevent the loss of formed tissue protein as the diminu¬ 
tion in body-weight would appear to mean. 

\\ e may now quote a dietary which has proved satisfactory among 

students of another college. L nder this dietary they developed into 

strong healthy men quite up to the average European standards, while 

their equals under less favourable dietaries remained stationary as 
regards development. 

able XC11. Scale of Diet of Certain A nglo-Indian and Eurasian Students. 

Proximate 
Principles. 

Beef or 
Mutton. Potatoes. Bread. 

Mixed 
Veget¬ 
ables. 

Rice. Dhall. 

Protein 
Carbohydrate 
Fat 

Grms. 
46-53 

18-88 

Grms. 
3-12 

74-32 
0-64 

Grms. 
23-40 

184-32 
5-18 

Grms. 
2-32 
6-04 
0-38 

Grms. 
3-62 

44-41 
0-28 

Grms. 
3-29 
8-11 
0.26 
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I able XCII—continued. 

Proximate 
Principles. Jam. Eggs. Butter. Ghee. Sugar. Milk. 

Grms. Grms. Grms. Grms. Grms. Grms 
Protein 0-06 1 -62 _ 3-60 
Carbohydrate 2-63 — — _ 56 • 72 5-21 
Nat 1 -64 12-12 12-12 3-25 

A similar dietary in another college is shown in Table XCIII, while 
the results obtained from this dietary are summarised and compared with 
the other examples quoted in Table XCIV. 

Table XCIII.—Anglo-Indian and Eurasian Students. 

Proximate 
Principles. 

Bread. Butter. Sugar. Milk. Ghee. Dhall. 
Oat¬ 
meal. 

Grms. Grms. Grms. Grms. Grms. Grms. Grms. 
Protein 23-86 — — 0-90 — 12-18 1 • 58 
Carbohvdrate 153-42 — 76 ■ 57 — — 34-04 17-91 
Eat 1 ■ 56 22-56 — 0-84 19-20 1 • 12 1 -06 

Proximate 
Principles. 

Con¬ 
densed 
Milk. 

Rice 
Veget¬ 
ables. 

Beef. 
Chicken 
Curry. 

Eggs. 
Total 

Consti¬ 
tuents. 

Grms. Grms. Grms. Grms. Grms Grms. Grms. 

Protein 3-25 12-70 2-02 30-35 5-31 3-82 94-97 

Carbohvdrate 2-13 152-05 34-88 — — 467-0 

Fat 1 -09 1 • 19 0-27 3-10 0-98 3-24 56-20 

Table XCIV.—Showing Results of the above Diets. 

Class 
investigated. 

No. 
Nitrogen 
per kilo. 

Dura¬ 
tion. 

Physical Development. 

First 
year. 

Second 
year. 

Third 
year. 

Fourth 
year. 

Bengali Medical 
Students 

Other Medical Stu¬ 
dents 

Bengali Prisoners 
Anglo-Indian and 

Eurasian Stu¬ 
dents 

Other Anglo-Indian 
and Eurasian 
Students 

44 0-116 Life . . — Average 3,445 

568 
4 

0-148 
0-185 

4 years 
Variable 

3,920 3,920 
Av. 125 

3,993 

42 0-196 4 years 3,795 4,221 4,588 

126 0-203 4 years 3,866 4,172 4,517 4,825 
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Physical development is taken as being represented by the figures 

obtained from the multiplication of the weight in lbs. by the chest gir i 

in inches. Increases in bodily vigour and development take place up to 

a nitrogen metabolism of 0-203 gramme per kilo, of body-weight 01 

an interchange corresponding to nearly 80 grammes of absorbable protein 

in the daily intake of food. 
The pre-eminence of diet as a factor in development is still further 

stressed by an experiment carried out in a Calcutta College where two 

dietaries were in vogue, one for Bengali students and the other for Anglo- 

Indian Students. 

Proximate Principles. 

Protein . . 

Cabohydrate 

Fat 

Table XCV. 
Bengali Students. 

67-11 grms., of which 9-3 
grms. from an animal 

source. 
548-73 grms. 

71 -55 grms. 

Anglo-Indian Students. 

94 • 97 grms., of which 38 • 32 
grms. from an animal 

source. 

467-00 grms. 

56-20 grms. 

The results obtained are summarised thus 
1. Compared with an average increase in body-weight of twro pounds 

in the case of the Bengali students on their diet, there was an average 
increase of 14 lbs. in Anglo-Indian and Eurasian students over similar 

periods. 
2. Of the Bengali students 42-8 per cent, showed a diminution of 

weight compared with 2 per cent, among the Anglo-Indian students 

in a comparison of the weights on entrance and at the end of the third 

year : of the Bengalis only 15-3 per cent, gained weight continuously at 

College, wdiereas practically all gained weight continuously among the 

Anglo-Indian students. 

3. The chest measurements bear out the same conclusions : the 
Bengali practically remains unaltered wdiile the Anglo-Indian increases 

his chest measurement very considerably. 

Much good work has been done of recent years by the Welfare Scheme 

of the T niversity of Calcutta and a recent report1 gives a dietary at 
present in use. 

“ A diet table drawn up by Rai Bahadur, Dr. Chuni Lai Bose, is of 
interest ; this consists of rice 6 oz., wheat flour (Atta), 10 oz. ; pulses 
(Dal), 3 oz. ; fish, 5 oz. ; potatoes, 6 oz. ; other vegetables, 8 oz. ; ghee, 

j oz., mustard oil, 1 oz. ; sugar, 1 oz. ; salt, 1 oz. This represents 

about 90 grammes protein, 70 grammes fat, 468 grammes carbohydrate 

and 2,800 calories. This diet differs from the usual Bengali scale in 

containing more wheat Hour than usual, and a recommendation is made 

that 4 oz. fresh milk curds should be supplied to those w7ho object to fish. 

1 he cost of the diet is about 8| annas at prevailing market rates. Fresh 
fruit is recommended when in season.” 

1 Indian Medical Gazette, Feb., 1928, p. 84. 
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Before leaving the Bengali, mention must be made of the dietaries 
prevailing in the large tea estates in that province and in Assam. Most 
of the labour is recruited from other parts of India, but already several 

generations have grown up on the spot, so that they may be considered 
properly inhabitants of Bengal. 

The average tea garden coolie cooks his main meal of the day in 
the evening after he has finished his work. His staple article of food 
is lice with a sauce of dhal flavoured with mustard oil. On some estates 

the Company attempt to equalize the price of rice by large purchases 
with retail sale to their coolies, but beyond this little is done to advise on, 

or improve, dietaries. 1 here is some evidence of lack of nutrition due to 
ill-balanced dietaries and faulty cooking, especially among the single 

men and old people who have not the ability to look after themselves. 
Further reference will be made to this subject later on (see page 416). 

The Behari.—When we examine the Behari and contrast him with 
the Bengali, we find that he obeys the same biological law—his proto¬ 
plasmic development is proportional to the absorbable protein of his 
diet. We have seen that the Behari jail diet provides for a level of 

nitrogenous metabolism which is 2 grammes per man higher than the 
Bengali diet. Accepting the same average for the food of the people 

of Behar generally, this would mean the metabolism of 8 grammes of 

nitrogen (the Bengali’s being 6 grammes daily). That is, the level of 
nitrogenous metabolism is at least 20 per cent, higher in the Behari than 

in the Bengali. In accordance with this we find in the Behari a much 
better physical development, greater capabilities for muscular exertion, 

a distinctly greater degree of vivacity, briskness and sprightliness of 
manner. The bodv-weight and, what is really of most importance, the 
actual quantity of protoplasmic tissues, is also on a higher scale of 
development. It may be taken that the average weight of the Bengali 

is to that of the Behari as 110 lb. to 120 lb. This difference of 10 lb. 
on the average is practically entirely to be accounted for by the greater 
muscular development—the framework, etc., in the two people being, 

to all intents and purposes, the same. 
When we come to an examination of the hill tribes, it will be seen that 

the characteristics mentioned above, the beginnings, as it were, of which 

are to be found in the Behari, are exceedingly prominent in the people 
around Darjeeling. They are so much in evidence that, if there were 
no other differences, they would form an outstanding feature of demarca¬ 
tion between the Bengali and tribes living on a highly assimilable protein 

diet. In the hill people there are no signs of the slackness, want of 
vigour tonelessness, general slowness of reaction, and other physiological 

attributes difficult to describe, detect and measure, which to those who 
have lived amongst the people of Bengal form some of the distinguishing 
characteristics of the ordinary working population. Self-absorption and 
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want of interest in the incidents of everyday life, little power of attention, 
observation or concentration of thought—these are some of the attributes 

of all but the better classes and better-fed of the Bengalis. (1 hose who live 

close to the sea coast and rivers are said to be much more muscular anc 
capable of performing much more work than those inland ; fish forms a 

large part of the diet of the class referred to.) The Behari does not show 
these characteristics to anything like the same extent, and for these and 
other reasons we may place him on a scale superioi to the Bengali but 

inferior to hill men. We consider it will be readily admitted that the 

Behari is on the average by fully 20 per cent, a more capable indi\ idual 

than the Bengali of the same class. 
We have the Sikhs, famous throughout the world for their endurance 

and fighting qualities, inhabitants of the hottest plains of India, yet men 

of splendid physique and full of energy ; the Dogras, the Jates, Rajputs, all 

well known for their own special qualities on the Indian Frontier or 

wherever courage, determination and endurance are called for. It will 

be found that those races, whether of the hills or the plains, who are 

distinguished above all other for their manly qualities, are never vegetarians 

but on the contrary usually large meat eaters. The Sikh lives on wheat, 

vegetables and meat, particularly pork, for which he has a special liking. 

The Rajput, Pather, Baluchi, etc., are all meat eaters. 

Hill Tribes of Bengal:— 

I. Bhutias.— 

1. Tibetan Bhutias and Nepalese Bhutias. 
2. Sikkim Bhutias or Lepchas. 

II. Nepalese.— 

1. Chuttries—higher class (Brahmins). 
2. Matwales (Mangar Jinidar). 

These tribes inhabit hills whose height is about 5,000 feet above sea 
level. The climate is not so cold as that of England—misty and wet 

during most of the summer months ; cold, bracing and clear in 
winter. 

The contrast: They appear more like people of different parts of the 
universe rather than neighbours separated by barely 50 miles of country. 

The men, women and children are jolly, light-hearted, always laughing, 
joking and chattering, the children playing, skipping, singing as they 

run about, very much in the way children do in England. This is all 

the very antithesis of what will be found in Bengal proper and Orissa, 

i he children in Bengal are poor, miserable, pot-bellied little creatures, 

nm . httle or no joy m their lives compared with these happy-looking 
well-fed children of the hills. Nepalese Bhutias eat up to 2 lbs. of meat 
per day, an adult Bhutia can carry 200 lbs. 
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Table XCVI.—I. Dietaries under natural conditions. 

(a) Tibetan Bhutias, also Bhutias from Bhotan (dandy-wallas, coolies, etc., who 
perform the hardest work). 

f,lce . 24-28 oz. 
Meat (beef, generally, or mutton) . . 16-20 oz. 

Vegetables (potato, cabbage, carrots, etc.) 6-10 oz 
Butter .4 oz. 

Bread .6-8 oz. 
Cheese .. . . . . . . . 2 oz 

Alcoholic liquor (a home product called 

Murwa) . . . . . . 2 pints. 
or Tea, prepared with 1 oz. tea, butter 

and soda .. . . . . . . Q.S. 

Average value of the diet 

computed to be worth 28 
grms. nitrogen or 175 grms. 
protein, of which well over 
60 per cent is derived from 
an animal source. 

(b) Diet of Tibetan Lamas (priests). 

Bice 

Meat 

Vegetables, as before 

Chutto, a food prepared from pulse 
Alcoholic liquor 

18-22 oz. 

14-18 oz. 
6-8 oz. 
8 oz. 

1-2 pints. 

Average value computed to be 
25-6 grms. of nitrogen or 
160 grms. of protein, of 
which over 60 per cent, is 

derived from an animal 
source. 

(c) General Diet of the more poorly-fed classes who earn lower wages. 

Rice 

Meat 

Vegetables 
Cheese 

Alcoholic liquor 

16-18 oz. Average value computed to be 
16 oz. 24 grms. of nitrogen or 150 
8 oz. grms. protein, of which over 
2 oz. 70 per cent, is derived from 

2 pints. an animal source. 

(d) Diet of Sikkim Bhutias (hard-working classes). 

Rice 

Meat 
Vegetables, wine, etc, 

Dal 

16 oz. Average value of the diet 
16 oz. computed to be worth 21 
As before. grms. protein, of which over 
2 oz. 70 per cent, is derived from 

an animal source. 

(e) Diet of Lepchas (poorer classes of Sikkim Bhutias)* 

Rice . . . . . . .. .. 28-30 oz. Average value of the diet 
Meat !! !! .8-10 oz. 18-5 grms. of nitrogen or 
Other items' .As before. 115 grms. protein, of which 

about 50 per cent, is de¬ 
rived from an animal 

source. 

Table XCVI I.—II- Nepalese. 

Rice 

Dal 
Meat (never beef) 

Vegetables, etc. 

Alcoholic liquor 

(a) Matwali of the higher classes. 

16 oz. 

4 oz. 

8 oz. 
8 oz. 
1-2 pints. 

Chutteries. 

Average value of the diet 
19-2 grms. nitrogen or 120 
grms. protein, of which less 
than 40 per cent, is derived 

from an animal source. 

(b) Nepalese matwali (cultivators, coolies of poorer classes). 

24-28 oz. Average value of diet 17-5 
Bic.e •• ■' '■ 4-6 oz grm. nitrogen, or 110 grms. 

Meat, when it can be afforded, usually once a week. ^ed 

Vegetables and alcoholic liquor as before. f an animal source. 

All drink tea and alcoholic liquor ; sometimes maize replaces part of 

the rice, and bread is taken when it can be afforded. 
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Table XCVIIL—Nitrogen per kilo of body-weight. 
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Bhutias. 

Nepalese Bhutias 
Tibetan and Bhotan 

Sikkim Bhutias 

Nepalese 

Beharis 
Prisoners 
Bengalis and Ooriayas 

Prisoners 

Grms. 
0-42 
0 • 35 
0-25 
()• 18-0-25 
0-145 
0-173 
0-116 
0-151 

Aboriginal tribes of Chota Nagpur-—(a) Pators or Paters. Originally 
Mundas, now completely Hinduized, daily consume 22 oz. of rice, 4 oz. 

dal, drink Hari (a form of wine) every night before supper, also take fish, 

meat, mutton, milk and fowl. 
(b) Mundas—Appear to have entered India from the North-East ; 

identified with a black race driven from Southern China ; eat rice and 

dal in both meals. Quantity same as (a). Eat all kinds of meat. 

(c) Sawansis.—Weavers ; same as (a) only do not eat cows, buffaloes 

or pig, but goat’s flesh is their staple diet. 
(d) Uraons or Oraons or Khurunkh.—Eat same as (a) including jackals, 

snakes, lizards and insects. Also take marooa bread as morning meal 

in the season of the year (August and September). 

Natural Diets.—I. Jats.—Bread from wheat, bajra, guar and other 

cereals. Rabri prepared by mixing bajra with buttermilk. Dais and 

vegetables of all kinds. Rice seldom eaten in any form. Milk, curd and 

ghi are used to a fair extent as the majority of the families keep their own 

cows and buffaloes. Animal food—mutton, goats, eggs—once or twice 
a month. Sugar-cane and sweets eaten extensively. 

II. Brahmin Children suckled for the first three years of life ; milk 
of cow, buffalo and goat given later. Ghi is added to the milk from the 

age of IS months. Rice or bread is eaten from 2 years and dal after 

three years, but meat is never given before the age of 7 or 8. Adults eat 

bread made from flour of different cereals, different dais, rice in small 
quantities. Milk is taken freely, meat two or three times a year, eggs 
and fish rarely ; fresh vegetables daily or every second day. 

III. Rajputs. (1) Eastern.—Wheat and other cereals, juar, bajra, 
etc., a little rice , gram and other dais, makka or maize and vegetables. 
Milk and ghi are taken freely but little meat or animal food. 

(2) Western.—Wheat, maize and other cereals, dais and vegetables 
o all kinds, milk and ghi. Goat, mutton, chickens and fish in varying 
quantities are eaten by 75 per cent 

IV Dogras. Wheat and other cereals, especially maize and bajra 

V " 1,7 Jamna T1 Kashmir cat rice also- M of all kinds and 

sects do n H T' mUk> gW' Curds and bu«ermilk. The strictest 

game ma"y ' CggS' a"d' if they Can afford ™*t and 



138 DIETETICS IN WARM CLIMATES 

V. Jat Sikhs eat wheat, also bajra, maize, guar and other cereals. 

Goat, mutton, venison, pork, etc., when procurable. Milk, ghi, curds and 

buttermilk are largely consumed ; eggs rarely ; fish when available. 

VI. Sikhs. In regiment:— 

Meat, 16 oz., 2-3 times 
a month. 

Rum, 34 oz. per man 
daily. 

Table XCIX. 

Milk . . . . 16 oz. 

Flour (wheat). . 24 oz. 

Ghi . . . . 2 oz. 
Dal .. . . 4 oz. 
Vegetables : 

Potatoes .. 4-6 oz. 

Rice, 6-8 oz., in lieu of 

8 oz. wheat flour 
occasionally. 

Children.—Breast fed 24 years. After years cow’s milk added. 

Later, curdled milk—sort of junket—4 oz. daily. At 2\ years, gets 4 

meals daily : milk, 8 oz. ; curd, 2 oz. ; wheat, 8 oz. ; rice, 4 oz. ; 

dal, 2 oz. ; sugar, 2 oz. ; vegetables, 2 oz. ; ghi, 1 oz. At age of 3, meat 

2-3 times a month : goat, mutton, venison, fowls, bacon, eggs, ducks, 

pigeons and fish ; beef never used. 

The proportion of constituents in the dietaries of the Government 

General Hospital is approximately : protein, 10 per cent. ; carbohy¬ 

drate, 87 per cent ; and fat, 3 per cent. The carbohydrates are somewhat 

excessive in amount. 

As a final example of a well-balanced dietary, that quoted by 

McCarrison1 may be given. 

Table C. 

Foodstuff. Amount. Protein. Fat. 
Carbo¬ 

hydrate. 
Calories. 

Atta 
Rice, home pounded . . 

Meat (mutton) 

Milk . 
Vegetable oil . . 

Ghee 
Root vegetables 

Cabbage 

Mango 

Dhal. 

oz. 
12 

6 
2 

20 
1 

1 -5 

8 
8 
4 

1 

46-80 

13-80 
11-94 

18-80 
0-00 

0-00 
4-40 

3-10 
0-16 
6-50 

6-48 
0-51 
3-96 

20-40 
28-00 
34-60 

0-36 

0-24 

0-88 
0-99 

244-2 
133-8 

0-0 
27 -2 
0-0 
0-0 

31 -8 
10-2 
20-8 
16-2 

1,222 

595 
84 

360 
252 
312 
148 
56 
92 

100 

63-5 105-50 96-42 484-2 3,221 

Less 10 per cent, for 

waste 6-3 10-50 9-64 48-4 322 

Total 57-2 95-00 86-78 435-8 2,899 

Vitamin Deficiency Diseases.—To quote again from the ist 

source of information, no scientific survey of the vitamin content of t ie 

national diets of India has ever been made, and none of the preva ence o 

1 Food, by McCarrison. Macmillan, 1929. 
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deficiency diseases with respect to such surveys; until this is done 

statements can only be made in a general way. Vitamin A defi«cn^ 

is increasingly common as we proceed from North to West, East and . outh 

of India ; it is related to the gradually diminishing consumption of milk 

and milk products. Maladies associated with this deficiency in India 

are night-blindness, anaemia, stone in the bladder, lung and gabtro- 

intestinal infections, etc. Beriberi is endemic in the East Coast areas 

of India, and is associated in its origin with the insufficient intake of 

vitamin B, but not with its complete want. Scurvy occurs throughout 

India, especially in Bombay and in the United Provinces. 

Vitamin D deficiency is met with in persons observing purdah, in 

whom both rickets and osteomalacia are common. Thus osteomalacia is 

fairly common in Bombay, Punjab, United Provinces and Central 

Provinces ; very rare in Bengal, Madras, Burma, and Behar and Orissa. 

Rickets is more widely spread, but appears to be rare in Bengal, Assam 

and the Punjab. Pellagra is rare but isolated cases have been described 

in Lyallpur and Calcutta. 

Of other diseases associated with diet Megaw1 says that with few 
\ 

exceptions lathyrism occurs only in a belt running across the Central 

Provinces, the East of the United Provinces and the north of Behar. 

Endemic goitre is seen to be commonest in the districts lying immediately 

south of the Himalayas and in the hilly regions of Burma and Assam. 

“ The distribution favours an agency of a chemical nature (carried in the 

streams from the mountains) rather than a bacterial infection.” 

The following details concerning osteomalacia are of interest2 :— 

This disease occurs throughout the Northern quadrant of India from 

Peshawar to Calcutta among women of all ages. It may occur at puberty 

and resemble late rickets in those who have never been pregnant, or for 

the first time in women during or after the menopause. The usual time 

is during lactation or during the third or fourth pregnancy. Improving 

the diet alone in Indian patients has no marked effect on the disease, 

nor has any benefit been derived from giving any of the derivations of 

calcium alone, but if cod liver oil is added to the diet or given intravenously, 

there is an immediate relief of symptoms the hobbling, wadding, 

groaning, cripple in a few weeks walking, sitting or rising without pain'. 

The Marwari women of Calcutta are peculiarly prone to osteomalacia, 

and two-thirds of the cases observed have been seen among this community. 

The diet of Marwaris consists of wheaten bread, dal, ghee and milk 

(boiled), cooked vegetables and oil. Their customs do not permit them 

1 Megaw and Gupta, “ The Geographical Distribution of some of the Diseases of 

India, Indian Medical Gazette, 1827, June, Vol. 62, No. 6, pp. 299-318 

,1 Q07we^ ATm}^fe‘Indian Medical Gazette, 1928, July, and in addition • McCav 

r 9A-7 ’Jndlan Med' GaZ" VoL xlu- 370 ; and Scientific Memoirs of Government of 
India, No. 34, 37 and 38. McCay, “ Protein Element in Nutrition ” London (191<>) 
McCarnson, numerous papers mostly in Indian Journal of Med Res * 
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to touch meat, fish or eggs. They live in tenements or are herded 

together in large houses in the most crowded parts of the city, and their 

women rarely go out or have the opportunity of reaching the flat-topped 

roofs, the result being that although they may arrive from Rajputana 

strong and healthy, they very readily begin to suffer from one or more 

of the diverse symptoms of osteomalacia with anannia. 

Amongst the Mohammedans, owing to their strict purdah nashin 

habits, sunlight and movement deficiencies are perhaps more common 

factors than food defects alone. 

These people will in no circumstances eat eggs or fish. Moreover, 

they rarely eat any vegetables or fruit, the idea of such being unwhole¬ 

some having quite naturally originated in a country where cholera is 

endemic. Everything eaten is boiled, maybe for an hour or more. Milk 

is boiled, and the vegetable (mustard) oil used in cooking is boiled. In 

better class families the rice is husked by machinery, and the bran which 

is thus produced, so rich in phosphates, is given to the cattle. In Calcutta 

the cows of the wealthier classes are rarely driven out to graze, but are 

dry fed in dark stables under living rooms, the result being that milk 

supply is vitamin-deficient and the quality of the ghee, a household 

necessity, extremely poor. 
Ceylon.—I am indebted to the Director of Medical and Sanitary 

Services in Ceylon for the following information as to dietaries in that 

island :— 
No special work on the calorie value requirements for various classes 

of labour in the tropics has been done in Ceylon. There is, however, 

no reason to suppose, he says, that the requirements in this respect, in 

the tropics, will vary greatly from the requirements in other parts of the 

world. Judging from recent work done, the requirements will vary from 

about 2,500 to 4,000 calories, depending entirely on the nature of the work. 

As regards the proportion of proteins, carbohydrates, and fats, theie 

is no doubt that, in the dietary of the labouring classes, the carbohydrates 

form the bulk of the diet and that the quantity of proteins and fats 

is comparatively very small. This department is not aware of any 

investigations carried out to ascertain whether such a diet has any bearing 

on the efficiency or health of the workers, although many Indian writers 

are of opinion that the lack of development and stamina of many of the 

rice-eating peoples are due to this cause. In the light of recent work 

there is, however, reason to suppose that in the tropics neither the stimu¬ 

lative action of the proteins, nor the great heat value of the fat, are 

of any special advantage where, under the stimulative action of the 

actinic rays of the sun, oxidative processes are already -11—teffi 

Carbohydrate foods under these circumstances appear to be the best 

sources of energy for labourers in the tropics, and as derive 

are without doubt the most economical. 
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No work has been done on the analysis of local foodstuff. Most 

Ceylon foodstuff has already been analysed in other countries, and of most 

others a fair idea of their composition could be arrived at from the class 

to which they belong. As regards the vitamin content of foodstuffs, 

except for vitamin A there does not appear to be much deficiency. The 

only source of vitamin A in the dietaries of the indigenous population, 

green leaf vegetables, is available in great variety, and some form or 

other enters into the daily menu. Milk and milk products scarcely 

ever enter into the dietary of the adult masses, ihat there is a deficiency 

of vitamin A is shown by the prevalence of keratomalacia. This is one 

of the commonest defects met with among children of the poorer classes. 

There does not appear to be any marked deficiency of either the vitamin B 

complex or of vitamin C. Beriberi and scurvy are almost unknown. 

As regards vitamin D there does not appear to be any deficiency. Cases 

of true rickets are almost unknown in this country. Far from there 

being any deficiency of vitamin I), it is likely that a sufficient quantity 

of it is produced in the bodies of people living under tropical conditions 

for all the requirements of the body, and it is likely that, under these 

conditions, the indiscriminate administration either of the artificial 

ultra-violet rays or of vitamin U preparations is likely to do more harm 

than good. It has also to be remembered that vitamin U is also present 

in coconut oil (so largely entering into the dietary of the inhabitants) 

prepared from sun-dried copra, or when the coconut itself is dried in the 

sun before extracting the oil. 

Regarding hospital and prison diets (see pages 128 and 129), the 

caloric value (indigenous diets only are considered here) will vary from 

about 2,000 in the ordinary vegetable diet of hospitals to about 3,000 in the 

full prison diet. The proportion of proteins, fats and carbohydrates in the 

different diets varies within a wide range. Except in the hospital beef 

diet, in which the proportion of proteins is the highest, the carbohydrates 

form the bulk of the diet. The relative proportions of these constituents 

will also depend on the kind of vegetable used. While some of the vege¬ 

tables in common use in Ceylon, like yams and bread-fruits, are mostly 

carbohydrates, others like dhall, local green peas and beans are rich in 

proteins. Judging from the returns of the Government hospitals and 

prison hospitals, there does not appear to be any evidence of avitaminosis 

on these diets. In the case of the hospital diets no one is sufficiently 

long on these diets to show any ill effects. Dysentery appears to be a 

predominant disease in prison hospitals. The preponderance of carbo- 

ydrates, the lack of fresh uncooked foods and a deficiency of vitamin B 

may be predisposing causes. In all these diets there appears to be a 

“ ° .V!lamin A' U 18 U”likely that leafy ^tables (owing to the 
t that they cannot be kept long) are ever supplied by the contractors 

to_hospitals and prisons. A temporary lack of vitamin A, apart from its 



142 DIETETICS IN WARM CLIMATES 

effect on the general health, is unlikely to produce symptoms of avitami¬ 

nosis in adults. For vitamin B the hospital and prison diets seem entirely 

dependent on the kind of vegetables supplied, since the rice used is 
milled. Some of the local vegetables like the bandakka, the local green 

peas and beans, should be rich in this element. For vitamin C also the 
diets are dependent on the vegetables and limes. It has been shown in 

Calcutta that, under ordinary conditions of cooking, a sufficiency of this 

vitamin for the needs of the body remains undestroyed. Except in 

some of the prison diets no uncooked vegetables or fruits are included in 
the diet. 

Burma.—I am told that very little inquiry into dietaries has been 
carried out in this Province. Recently, however, a “ Food and Drugs 

Act ” came into being and the appointment of a Food Analyst is under 
consideration by Government. The following notes are extracted from 

a lecture by Lieutenant-Colonel L. A. Hodgkinson-Lack on the diet of 

the Burmese people. 
The average Burman never uses the same large amount of meat 

protein which we use habitually ; in general terms it may be stated that 

his meat protein is eaten but once a week in the shape of a curry, while on 
the remaining days of the week his protein is taken chiefly in the form of 

pulses. Of these there are many varieties used by the Burman, some of 

the more common of which are :— 
(i) Pegya, which we know as Lima Beans. 

(ii) Pegyi, which we know as Broad Beans. 
(iii) Pebyyugale, which we know as Soya Beans. 

(iv) Pesington, which we know as Arha Dhal. 
(v) Penauk, which may also be included under this head. 

The Burman has become accustomed, as the result of the habit of 

many generations, to take a quantity of rice, the volume of which would 
most likely cause us considerable inconvenience if we were to eat it. 
In fact, my own observation has shown me that the average Burman 
stomach is something like 20 per cent, larger in capacity than ours, and 

this is in great measure due to the large volume of rice which he takes with 

each meal. 
In addition to using rice as his staple carbohydrate, the Burman albo 

uses certain tubers or roots in addition to the potatoes which we ourselves 

use. Such tubers or roots are, for example, the kinds called 

(1) Penog-oo. 
(2) Kasun-oo, which we know as the Sweet Potato. 

(3) Myauk-oo, which we know as the true Yam. 
The Burman uses in actuality very little animal fat; the little that he 

does so use is exemplified in “ Wet-si,” that is to say, the oil got from 
boiling down pork fat; it remains as " oil ” during the greater part of 

the year, though it does solidify into a passable lard in the co 
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season and, of course, more so in upper than in lower Burma. 1 he great 

part of the fat, in fact, nearly the whole of the fat, used by the Burman 

in his diet is a vegetable fat, obtained from the oil-producing seeds and 

nuts at a far less cost than the animal fats used by us. Such oils are 

those known as “ Pesi ” and “ Huan-Si,” known to us as groundnut oil and 
Sessamum oil. They are obtained in abundance in local oil pressing 

mills, and, if properly prepared, they are highly palatable for cooking 

purposes. A similar oil is prepared from cotton seeds, and I have been 

informed that some experiments have been conducted whereby these 

oils can be solidified into an appearance very like that of butter, and can 
be used as butter either for eating with bread or else for cooking purposes. 

With regard to vitamins, a soup known as “ Hin-Hkyo ” is a rich source 

of vitamin A ; villagers derive some vitamin B from eating hand-milled 

rice. The Burman “ Shouk-Thee ” or “ Shouk-hkyo-Thee ” are members 
of the orange family and contain vitamin C. 

The former is acid like the true lemon, the latter is sweet like the true 

orange. Both can be obtained at the same season as the true orange is 

obtainable, and the “ Shouk-Thee” is obtainable practically throughout 
the year. In addition to the above, this vitamin C is also found in 
abundance in the germinating shoots of all the pulses ; in other words, 

at any time of the year when these fruits of the orange family are not 

available, all that is necessary is that some pulse be germinated, and the 
young shoots can be eaten in order to provide the necessary vitamin C. 

The Burman, when he finds his “ Shouk-thee ” or.his “ Shouk-hkyo-thee ” 

or his “ Leimmaw-thee ” or his “ Gabala-thee ” unobtainable or too costly, 
gets hold of a few handfuls of Penauk and germinates them by spreading 
them on a surface which he keeps moist. In 2-3 days’ time the pulse 

germinates, and when the young shoots have reached a length of some 

2 2 to 3 inches> he steams them very slightly and eats them along with his 
ungerminated pulse. This is what is called “ Pe-bin-pouk.” His 

vegetables are the same as those which we use ourselves, and in addition 
many other young growing leaves which we do not use, as, for example, the 
growing tips and leaves of the pumpkin and marrow familv which he 
places m his soup or “ Hin-gyo.” 

Having reviewed thus briefly the principles on which the Burman 
ounds his diet, it may not be amiss to mention a few of the more or less 

method , Urmeie d'shes, the manner of their composition, and the 

menbona, ,P.reParation- doing so, however, it will be well to 
ion a few adjuncts to Burmese cookery, to explain what they are and 

*'• -"'-f »i»“ z c: 
pi means merely “ pressed fish ” anH o i , S use’ wSa~ 

(b 13101 )q the fish may be of various kinds. 
K 
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It is packed into jars between alternate layers of salt and these gradually 
evolve a paste and a liquid. The paste is “ Nga-pi,” the liquid is “ Ngan- 

pya-ye. The Nga-pi can be used either raw, when it is known as 

“ Nga-pi-Sein, ” or else it can be used after being fried in oil, with condi¬ 
ments added, when it becomes “ Nga-pi-gyaw.” Prawns are also treated 
in the same way, the liquid in this case being known as “ Sein-sa-ye,” 
and " Pazun-Gyaw ” is what is known as “ Balachoung.” “ Nga-pi,” 
therefore, is merely protein and salt and to a certain extent some sub¬ 

stances obtained from the fermentation of protein ; in other words, 
therefore, the Burman gets a small daily allowance of meat protein in 
the form of the Nga-pi which he takes with each meal. In addition 

to this, he gets the necessary amount of common salt without which, and 
without the other salts present in his vegetables, he would not be able 
to continue to live in good health. 

Secondly, there is what is known as “ Pazun-hkyouk-mon.” This is 
merely prawns which have been dried and powdered, and the powder is 
used as an adjunct to certain vegetables or fruit dishes. 

Thirdly, there is what is known as “ Kala-pe-mon.” This is merely 

gram dhal which has been baked and powdered, and this powder also is 
used as an adjunct to vegetable dishes. 

There are in addition the usual relishes employed by ourselves such 
as onions, chillies, lemon juice and various savoury herbs ; the fruit of 

the tamarind and the ginger root are also frequently used. 
A favourite dish among Burmese is that known as “ Nga-baung-thoat." 

It is prepared in the following manner. The fish is taken and cleaned and 

boned. The fish is then chopped into small pieces which are mixed with 
salt or “ Ngan-pya-ye ” and seasonings such as chilli powder, onions 
and ginger are added to taste. The kernel of a coconut is then grated 
down and added to the seasoning fish and then small balls of the mixture are 

rolled lightly in a kind of savoury herb known as ” Ye-yo-ywet.” The 
little ball is then wrapped up in slightly sundried plantain leaf, and it is 

either tied up with a thin strip of bamboo or else the plantain leaf¬ 
covering is pinned together with a thin splinter of bamboo. A collection 
of these little bundles is now placed in a “ Paung-hkyoung,” that is to 
say, in a pot with a perforated bottom. This is placed on top of a pot 
of boiling water, and the junction between the two pots is closed by being 

wrapped round by a moistened cloth. 
A little more than half an hour’s cooking sees the dish ready and 

results in a very palatable kind of steamed fish. Another favourite 
dish is that known as “ Koukswe.” This is made in the following way. 

Wheat flour is made into a fairly stiff dough with salt water and water into 
which the kitchen fire ash has been well mixed and then strained off. 
The dough must be kneaded thoroughly well. It is then rolled flat and 

some flour is dredged over it, and it is rolled up and thereafter it is cut 
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into thin slices more or less in the manner in which one cuts up a roly-poly 

pudding. 
Some lard is now boiled in an iron pan. Meat of some kind (usually 

pork or duck) is chopped up along with a seasoning of ‘ ‘ Ngan-pya-ye and 

onions, to which may be added chopped vegetables such as cabbage or 

cauliflower. The meat is now fried in the boiling lard and at the same 

time the thin rolls of dough are dropped into the boiling water for a little 

while ; they are then taken out and placed into the boiling lard when the 

meat is near to the end of frying process. The vegetables are put in last 

of all, so that they are not overcooked. Sometimes boiled eggs or sausages 

are used in addition to duck or pork. The slightly fried “ Koukswe,” 

i.e., the little rolls of dough, are taken out, placed on a plate and covered 

over with the meat, onions and vegetables. 

Obviously this is what might be described as a very “ rich ” dish and 

a little of it is very filling—but it is surprising what a large amount of it 

can be eaten by a healthy Burman lad. 

A third favourite dish is “ Mohinga.” This is prepared as follows. 

Polished moistened rice is ground down to a fine thin paste and then this 

paste is strained from its water through fine linen or muslin. The fine 

powder left is steamed until it is almost cooked, and it is then pounded 

into a fairly firm paste. To this a little hot water is added to thin it to 

the necessary consistence. It is then placed in a stout linen bag, the 

bottom of which is formed of a perforated piece of iron or brass. The bag 

is then squeezed by both hands, which keep moving in a circular manner 

over a pot of boiling water, into which therefore long strings of com¬ 

pressed rice paste keep falling. Meanwhile some fish curry is being 

prepared on the following lines. The fish is boned and boiled witli 

Ngan-pya-ye and saff ron and then fried in “Hnan-Si” along with onions 

and placed in a second pot along with the central portions of young 

cooked plantain stems. In a third pot some “Pe-kya” has been boiled, and 

when well cooked the liquid is strained off and added to the first pot. The 

contents of the first and the second pots are now mixed together, and a 

little sessamum oil is added along with the usual sprinkling of chillies. 

The result is a very tasty dish from which a good meal can be 
made. 

(i Another favourite class of dish among Burmese is that 

“Let-thoat.” The nearest English translation to this is 
1 wo examples may be given. 

known as 

“ Salad.” 

Shouk-thee-Let-thoat ” is made from the citron fruit. The cellular 

part is taken and to it, uncooked in any way, are added dried prawn 

powder (Pazun-hkyouk-mon) raw sliced onions, "Sein-sa-ye'’or'‘Ngan-pya- 

bv h , h T , gr0Und Chillies- These are thoroughly well mixed 
;v and mmechately before being served. The onions are an acquired 

(b iTioi'T" thc household eats some no harm is done. The 
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dish is a highly valuable antiscorbutic one and is very palatable, particu¬ 

larly in the dry season and no less so in the winter months. 

Thinbaw-thee-Let-thoat is made by slicing fully matured un¬ 

cooked papaya fruit very thin. To it is added powdered gram dhal, 

onions fried in sessamum oil, and sliced raw onions. The whole is 

seasoned with powdered chillies and the juice of ripe tamarinds expressed 
with a little water. 

Boo-thee-ywet Hingyo is a particularly good soup. It is made as 

follows. Large prawns are taken and are boiled slowly and for a long 

time, sometimes along with the Boo-thee sliced, until they are quite 

tender. To this is added a little good Nga-pi, and when the boiling has 

been completed, the fresh green leaves and the growing tips of this par¬ 

ticular kind of vegetable marrow' are added, and the pot is taken away 

from the fire immediately, so that the young leaves and growing tips are 

never actually boiled but are merely placed in the wrater which wras 

boiling at the time. 

The Nga-pi is admittedly an acquired taste. The soup is a very 

palatable one, and it contains vitamins A and I). 

The following summary1 gives the gross calories consumed per day 

by the Indian races living in Burma and the articles from which they 

are obtained:— 

Table Cl. 

Gross calories consumed per day by— 

Commodity. 

Tamils. Telugus. Uriyas. Hindustanis. 
Chitta- 
gonians. 

No. 
Per¬ 
cent¬ 
age. 

No. 
Per¬ 
cent¬ 
age. 

No. 
Per¬ 
cent¬ 
age. 

No. 
Per¬ 
cent¬ 
age. 

No. 
Per¬ 
cent¬ 
age. 

2 261 74-2 2,329 72-3 2,464 74-7 1,453 45 • 5 2,122 71-6 

79 2-6 147 4-6 84 2-5 900 28-3 142 4-8 

206 6-8 200 6-2 209 6 * 3 449 14-1 272 9-2 

41 1 -3 45 1 -4 44 1-3 7 0-2 62 2-1 

47 1 -5 53 1 -7 43 1 -3 5 0-2 35 1 -2 

26 0-9 29 0-9 36 1 • 1 15 0-5 31 1 • 1 

68 2-2 73 2-3 75 2-3 45 1 -5 75 2-5 

1 25 0-8 142 4-5 — — 
1 

162 5-3 172 5 • 4 167 51 81 2-5 142 4-8 

160 5-2 166 5-2 151 4-6 87 2-7 81 2-7 

3,051 100 3,215 100 3,298 100 3,184 100 2,962 100 

Rice . . 
Wheat Hour 
Pulses. . 
Fish . . 
Meat .. 
Milk . . 
Sugar and Gur 
Ghee . . • 
Vegetable oils 
Fruit and 

vegetables 

Total 

-7JZZ, t 7» "Enquiry into ~ ~d Cost of Living of the Working Classes 

in Rangoon, by the Labour Statistics Officer, Burma. 
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The gross calories of protein, carbohydrate and lat consumed per day 

by the Indian races were as follows :— 

Table CII. 

Race and Income Class. 

(1) 

Tamils, Telugus and 
Uriyas. 

Below Rs. 20 
Rs. 20 and under Rs. 25 
Rs. 25 „ „ Rs. 30 
Rs. 30 „ ,, Rs. 35 
Rs. 35 ,, „ Rs. 40 

Rs. 40 and above .. 

All incomes .. 

Hindustanis. 
Below Rs. 20 
Rs. 20 and under Rs. 25 
Rs. 25 „ „ Rs. 30 
Rs. 30 „ „ Rs. 35 
Rs. 35 „ „ Rs. 40 
Rs. 40 and above 

All incomes .. 

Chittagonians. 
Below Rs. 20 
Rs-20 „ „ Rs. 25 
Rs. 25 „ „ Rs. 30 
Rs- 30 „ „ Rs. 35 
Rs- 35 „ „ Rs. 40 
Rs. 40 and above 

All incomes .. 

Gross calories consumed per day. 
Percentage 
of calories. 
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(2) (3) (4) (5) (6) (7) (8) (9) 

292 2,128 270 2,690 96 2,594 3-6 10-8 
324 i 2,333 295 2,952 125 2,827 4-2 11 0 
334 j 2,468 302 3,104 133 2,971 4-3 10-8 
359 1 2,596 322 3,277 179 3,098 5-5 110 
362 2,668 336 3,366 175 3,191 5-2 10-8 
445 3,196 399 4,040 231 3,809 5-7 110 

349 2,544 318 3,211 154 3,057 4-8 10-9 

362 2,369 309 3,040 132 2,908 4-3 11*9 
387 2,446 313 3,146 154 2,992 4-9 12-3 
385 2,508 322 3,215 167 3,048 5-2 12-0 
401 2,554 350 3,305 214 3,091 6-5 12-1 
411 2,535 410 3,356 276 3,080 8-2 12-2 
420 2,612 441 3,473 344 3,129 9-9 121 

388 2,475 321 3,184 172 3,012 5-4 12-2 

327 2,248 303 2,878 134 2,744 4-6 11 -4 
330 2,214 266 2,810 142 2,668 5-1 11 -8 
354 2,348 271 2,973 141 2,832 4-8 11 -9 
364 2,398 261 3,023 158 2,865 5-2 12*1 
375 | 2,474 275 3,124 178 2,946 5-7 12-0 411 2,666 313 3,390 250 3,140 7-4 12*1 

353 2,334 275 2,962 158 2,804 5-3 11-9 
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Prison Dietaries. 

It is laid down that for all labouring convicts there shall be three 

meals a day ; an early morning meal before the prisoners start wor 

breakfast after morning labour is finished, and dinner in the evening 

before the prisoners are locked up. For non-labouring and unconvicted 

criminal prisoners there shall be two meals breakfast and dinner. 

The following scales show the prescribed daily allowance of articles 

of diet, per head, for the various classes of Asiatic prisoners, and except 

where penal diet, or hospital extras have been duly ordered, no alteration 

other than that provided for under the rules can be made . 

Table CIV. 

Articles of Diet. 

Male labouring 
prisoners. 

Male un-convicted 
criminal prisoners, 

females, non-labour¬ 
ing males, and 

younger juveniles. Remarks. 

Scale I. Scale II. 

oz. oz. 
Rice or jowari (Pvaung san) 24 22 Daily 
Fish or beef 4 4 Twice a month. 
Urhar or gram dal (a) 4 4 Twice a week. 
Pegya, peyin, or mong dal (*>) 4 4 Five times a 

week. 
Vegetables 10 6 Daily. 
Ngapi 4 4 Daily. 
Oil (gingelly, peysi, or re- 

fined cotton seed) I 4 Daily. 
Salt .. 4 4 Daily. 
Tamarind . . 4 Daily. 
Condiments (c) 4 4 Daily. 

(a) The diet of the juvenile prisoners shall be regulated according to their age 
and apparent physical requirements. For the bigger boys it shall, as a rule, be the 
full labouring diet of an adult. 

(fc) These articles are to be withheld on the day that fish or beef is issued. 

(c) Condiments should be issued in the following proportions for every half 
ounce:— 

~ . Drachms. Drachms. 
^n.1°fis • • • • • • 3 Turmeric ^ 
Chillies .. .. .. 2 Coriander seeds .. .. 11 
Ginger ...... f 1 

Beriberi in Burma.1 

0ver.the greater part of the populous agricultural areas of Burma, 

beriberi is not endemic or epidemic to any extent, and although cases do 

occur their total number is small. There is a regular annual incidence in 

1928 Ta> l0r' Manin and Thant' Medical Search Memoir No. 8, March, 
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the larger coastal towns, notably Rangoon and Bassein, which mainly 

affects Hindu labourers who are temporary immigrants from India. 

Outbreaks of beriberi frequently occur in certain small communities 

living under special conditions. I hese epidemics occur in timber-felling 

camps in forests, military police posts, schools, lock-ups, lighthouses and 

light-ships, etc. In one outlying area of the province, viz., the Upper 

Chindwin district, beriberi is probably of more frequent occurrence than 

in rural areas of the rest of Burma. Other such areas may exist and 

require further investigation. 

The diet of the average Burman, both in towns and villages, is 

generous and varied and comprises a good allowance of other articles in 

addition to rice. In the villages a quantity of freshly hand-pounded 

rice is used, and in the towns undermilled rice is usually eaten. Under 

normal circumstances the rice mills only mill up to immediate require¬ 

ments, and the rice is not usually stored for long in the milled state. 

Mohammedan dietaries, taken from town figures, are somewhat similar 

to Burmese, but are slightly less in their quantities of foodstuffs other 

than rice. Special enquiries have not been made into diets of Moham¬ 

medan coolie gangs. The diet of the vegetarian Hindus is similar to 

that of the same class in India, and shows the use of considerable quan¬ 

tities of atta as well as the use of milk and milk products. The use of 

atta will be of value in replacement of any vitamin deficiency on the rice 

used. The meat-eating Hindus form a large class with somewhat varied 

diet habits. Their dietary is distinctly inferior to that of Burmans, and 

in the case of certain groups is extremely badly balanced. Large groups 

of Indian immigrant coolies, chiefly Hindus from Madras Presidency, 

working in the larger coastal towns, consume large quantities of rice, 

frequently 2\ lbs. a day, and use extremely small quantities of any 

supplementary articles of food. 

The outstanding feature of beriberi in Burma is its incidence amongst 

the Hindu labourers in the larger towns, large groups of whom use an 

almost exclusively rice diet. 
The outbreaks of which records have been examined, or in which 

investigations have been made, appear to be associated with two factors 

which prevail in varying degrees. These are (a) a diet consisting largeh 

of rice, with a minimum amount of other foodstuffs, and (b) conditions 

favouring the deterioration of rice which occurs readily when rice is 

stored in the husked state in the damp conditions of the monsoon in 

Burma. 
There is a definite seasonal prevalence of beriberi in Burma, commencing 

about two months after the establishment of the monsoon, reaching its 

height about October, and diminishing during the cold weather months. 

The deterioration of rice from damp and moulds appears to be a ven 

important factor in the outbreaks which were investigated. It is not 



A SURVEY OF TROPICAL DIETARIES 151 

possible to form a definite opinion on the evidence obtained as to whether 

the production of any toxic substance in the rice may influence the 

occurrence of beriberi, or whether the necessary washing of the friable 

mouldy rice to make it fit for consumption results in such loss of the outer 

layers of the grain as will materially reduce its vitamin content. The 

varied and generous dietary of the average Burman under normal cir¬ 

cumstances would appear to be a very important factor in preventing 

the occurrence of beriberi under ordinary town and village conditions. 

According to the Report on Burman Prisons, 1926, Tarapore, the 

year was free from beriberi; a most notable event, despite the continuous 

overcrowding which occurred, a fact which tends to discredit the 

“ contagious " theory with regard to this disease. 

Cochin China.—Beriberi1 accounted for 1,603 admissions with 

290 deaths (1927) as against 190 deaths the year before ; it is specially 

frequent on plantations. 

Federated Malay States.—Pioneer work on the etiology of beriberi 

was carried out, and the phosphorus pentoxide standard was first adopted 

as an indicator of the vitamin content of rice in the Research Institute 

here, and investigations are still proceeding, together with the manufacture 

of an extract of rice polishings. Another interesting problem in this 

country is the relationship, if any, between the vector of typhus and oil 

palm plantation. It is a popular belief that typhus becomes prevalent 

on new plantations as they begin to bear, and extensive planting will, it 

is hoped, enable this point to be investigated. 

The extent to which ill-health and disease in Malaya is due to nutri¬ 

tional disorders is not sufficiently realized. Viswalingam2 discusses the 

whole question ol diet, and lays stress upon the changes in our views 

regarding nutrition in recent times. Particular reference is made to the 

vitamins, and their occurrence in various foods and absence in others is 

noted. The well-to-do classes tend to eat more than they require, while 

the labouring classes are habitually underfed. Among the latter an 

ill-balanced diet is more common than one defective in all respects. 

The Malay seldom undertakes strenuous labour and he eats rice which 

is merely husked without milling or steaming. Fish, game, eggs, fresh 

vegetables and fruits can be obtained and occasionally meat is eaten 

l Mess he changes his diet, therefore, the Malay seldom suffers from any 

ood deficiency disease. As regards the Indian labourer, his diet consists 

o parboiled rice with dal or peas invariably. Dried or fresh fish is 

occasionaiiy consumed and meat rarely. Tapioca, sweet potatoes and 

g n vegetables are often taken. Condiments containing essential 

, ,,L.Ujnit,C’ L Assistance medicale en Cochinchine pendant l'annee 19°S ” 
de Med. et dc Pharm. Colon., 1927, Vol. 25, No. 2, pp. 167-224 

and Keratomalacia,” 
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oils are used in making curry, and fat is supplied as coconut 

or gmgelly oil. Fresh lime juice or tamarind pulp with salt are taken 
as savouries. 

The diet of the Chinese labourer is supplied on a mass production 

scale. It consists of “ polished rice of the lowest quality, salt fish, pork 

fat, sweet potatoes, tapioca and green vegetables, either fresh or preserved. 

1 rest r\ td eggs and fish are occasionally included. No lime juice is 

employed. In its place, however, tow-yoo or stale vinegar is used. The 

\tgttables and the pork fat or salt fish are mixed together and fried in 

kachang oil. These, with a little salt and vinegar, help him to eat his rice.” 

It appears, therefore, that the Malay and the Indian are fairly well 

supplied with vitamins B and C, and to a less degree with vitamin A also. 

The diet of the C hinese, however, is lacking in vitamins B and C. The 

comparative frequency of scurvy, beriberi and pellagra among this race 

can thus be explained. In addition to the more definite food-deficiency 

diseases, other conditions are met with in the population arising out of 

a diet too rich in carbohydrates and too poor in vitamins, proteins and 

inorganic salts. In infancy and childhood these take the form of 

rickets, dental caries, keratomalacia and catarrh of the respiratory and 

alimentary tracts. In adults, similarly, diarrhoea, dysentery, burning 

feet, night-blindness, trophic disorders of the skin in addition to pellagra 

and beriberi are encountered. 

The author is of opinion that “ beriberi and pellagra are perhaps 

varied manifestations of a long process of intestinal intoxication induced 

by subsistence on a prolonged diet defective in vitamin B and protein 

with excess of starch and fat.” It is evident from the above that much 

of the disease and ill-health in Malaya is preventable, and it is urged that 

efforts should be made towards the local production of dietary articles 

of the right kind. 

Straits Settlements.—At the Medical School of Singapore Dr. 

J. Argyll Campbell made important investigations into the diet and 

metabolism of Asiatics. Dr. Rosedale, Professor of Biochemistry, has 

investigated local food problems, and particularly such Malayan-grown 

fruits and vegetables as are likely to give satisfactory vitamin and mineral 

supplements to diets which are based largely on rice. Typical native 

diets were submitted to experiment, and it has been observed that some 

of these produced a “ lowered resistance to lung troubles, apparently on 

account of a shortage of suitable fats.” In this connexion it is worthy of 

note that the morbidity returns show that the number of cases of lobar 

pneumonia treated is large, 1,287 during the year ; of these, 775 ended 

fatally, a case mortality of over 60 per cent. A relationship between diet 

and the prevalence of ulcers is indicated by a similar high incidence. 

Among many, the following papers by Professor Rosedale and others 

may be noted. In an investigation on the balance of food by vitamin B 
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it was shown that 'protein, fat and carbohydrate in the diet need balancing 

by vitamin B (B1 and B2) ; 8 per cent, of marmite corresponded with 4 pci 

cent, of dried yeast as tested on pigeons. Samples of yeast extract were 

found to vary considerably in their vitamin B content. \ oung animals 

require more vitamin B than adult animals ; it is therefore suggested 

that vitamin B is a constituent of the nucleus of the cell, and is required 

for growth and for replacement of wear and tear. Various pathological 

conditions, obviously affecting the intestines and heart, are noticed on 

diets containing too little or a shortage of vitamin B. These symptoms 

have been described as occurring in the early stages of beriberi. On 

a shortage of vitamin B these early symptoms become a chronic condition 

of ill-health. 
Another paper in 19272 discussed the possibility of a second factor 

in vitamin B, one of which has to do with digestive processes, but is 

independent of the anti-paralysis factor and is precipitated by lead 

acetate (see page 337). 

Later the vitamin B value of cereals was investigated with the 

following results3 :— 

Table CV .—Percentage Quantity of foodstuff required for 

Oatmeal 
Sussex ground oats 
Whole oats 
Barley (whole) . . 
Rye (whole) 
Whole wheat flour 
Wheat germ 
Bran 
Middlings 
Maize (kibbled). . 
Maize germ-meal 
Maize gluten 
Buckwheat 
Millet 
Dari 
Dried yeast 
Baker’s yeast . . 
Marmite 

\ 
/ 

Rearing. 
More than 95 
More than 95 

95 
65 

50-55 
75-80 

More than 10 

Maintenance. 
95 
95 
95 
55 
45 

40-50 
6 

33 
— 33 
75 50-60 

Contains very little 
vitamin B. 
80 70 
55 50 
60 50 

4 
10-12 
8-10 

Table CVI.—Relative Value 

Dried yeast 100 
Baker’s yeast . . .. 33-40 
Marmite .. 40-50 
Wheat germ 66 
Whole wheat 8-10 
Rye 9 
Barley 7-8 
Oats 4-5 

of vitamin B of food. 

Oatmeal .. .. 4 
Buckwheat . . .. 3-6 
Bran .12-13 
Middlings .. .. 12-13 
Maize . . . . . . 7_g 
Millet . . . . .. g 
Dari . . . . # # $ 

and Raymond Biochemical J°mn< v°*- XXI. No. 4, 1927, by Plimmer, Rosedale 

2 Ibid., No. 6, 1927, by Rosedale. 

3 Ibid., No. 5, 1927, by Plimmer, Rosedale, Raymond and Lowndes. 
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In 1928 the diamino-acid content of some normal and pathological 

tissues was compared1. It was found that either Van Slyke’s or 

Kossel s methods gave similar results. The diamino-acid contents of the 

tissues of different animals and of different parts of a normal animal are 

similar. Low content of lysine has been found in carcinoma and in chickens 

which have derived the w'hole of their good protein from maize. 

I he above-mentioned papers were contributed from the Chemical 

Depar tment of St. Thomas s Hospital, London ; the following three papers 

are from the Biochemical Department, King Edward VII College of 

Medicine, Singapore. The first2 deals with the properties of the curative 

substance in vitamin B and show's that the anti-neuritic vitamin of an 

extract of rice polishings is destroyed by fermentation and by sterilisa¬ 

tion. The potent curative extract of rice polishings contains sucroclastic 

and lipoclastic enzymes, but it was not possible to show the presence of 

proteoclastic enzymes. In cases of dry beriberi the pancreas wras found 

incapable of lipoclastic and tryptic digestion. 

d he second paper3 gives further evidence of the composite nature of 

vitamin B (see page 337), while the third paper4 concerns the diamino-acid 

content of fish. It is stated that in some districts, ow'ing to situation 

as well as to religious sentiment, fish forms almost the only source of 

protein. While the prowess of the Malay as a sea-fisherman is well known, 

it is suggested that the development of the culture of the carp is a local 

industry wdfich merits attention, not only from the point of view of 

increasing the food supply, but also on account of the fact that ponds 

which can be made to rear these fish successfully cease to be suitable 

breeding places for mosquitoes. Practically the whole of a fish is used as 

human food ; heads, skins, etc., are offered for sale in local markets and 

form a cheap commodity used by the poorer masses of the population. 

It has not been possible to analyse every species of fish w'hich finds its 

way into Singapore markets, but a selection has been made of those 

which are most commonly formed, and which serve as general types. 

While slight differences may be noted between these tropical fish and 

mammalism tissue which w'as analysed in Europe, the results cannot, on 

the whole, be said to be divergent. In the following list of the specimens 

which have been included in this work the local name is given in brackets. 

red snapper, Lutianus roseus (ikan merah) : horse mackerel, Caranx 

rottleri (Chencharu) ; tunny, Thynnus (Tong Kol) ; thread fins, (1) 

Polynemus incidus (Karau), and (2) P. tetradactylus (Senangin) , 

carp, Thynnicthys (tw'o species called Twatow and Song Hu respectively). 

The slight rise in diamino and nitrogen content compared with mam¬ 

malian tissues is attributed to increase in histidine nitrogen. 

1 From the Biochemical Journal, Vol. XXII, No. 3, 1928. Roseclale. 

2 Ibid., No. 6, 1928. Roseclale and Oliveiro. 
3 Indian J. Med. Res., Vol. XVII, No. 1, July, 1929, by Roscdale. 

^ Biochemical Joural, Vol. XXIII, No. 2, 1929, by Rosedale. 
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Siam.—Mendelson1 says that beriberi is very common. The 

majority of the patients were policemen who eat polished rice in the city, 

and when they are given sick leave home eat hand-milled rice , on theii 

return they resume the polished rice diet. Pellagra is not uncommon. 

Dutch East Indies.—Far-reaching researches have been carried out 

in the Medical Laboratory, Weltevreden, and the names of Jansen and 

Donath are familiar to all workers on nutrition problems. Some of the 

problems investigated may be enumerated here. In 19202 Jansen showed 

by feeding experiments on rats that although coco-nut oil is the staple 

fat in the dietary of East Indian natives, it is poor in fat-soluble vitamins. 

The same year Jansen wrote a paper on the vitamin content of rice-bran 

extract and the methods of estimating it, and in collaboration with 

Mangkoewinoto on the respiratory quotient of birds fed on polished rice. 

Another paper by Jansen is on the consumption of coco-nut press cake as 

protein-containing food for human beings. 

On account of poverty the population of Wonogiri used “ Nagoer ” 

and “ Gelang ” (Malay words) as food. According to the-local surgeon 

this diet caused a beriberi-like disease. Nagoer is made from the residue 

obtained when preparing sago out of cassava roots, Gelang is prepared from 

the arengo-palm. On analysis, both foods were found to consist almost 

entirely of carbohydrate, containing under one per cent, of protein. 

Hansen suggested that a better alternative for this poor foodstuff would 

be coco-nut press cake, the residue of the dried kernel of the coco-nut 

(coprah) after the oil has been pressed out. This cake is at present 

produced in enormous quantities, and is obtainable at a small price. 

The product, when not too old, may be made into palatable courses in 

different ways, for instance, by baking, either mixed with native sugar 

(Irorn the arengo-palm) or not. Analysis showed it to contain 2 per cent, 

protein, 10 per cent, oil, the remainder carbohydrate and cellulose, and 

feeding tests showed that it was a useful food. 

In 19233 de Langen described a disease called “ Sakit Abu ” occurring 

m the district of Tulung Agung. It is characterised by oedema, cachexia, 

low tension pulse but no nervous symptoms, and it was thought to corre¬ 

spond with the condition named “ war oedema,” observed in Vienna. On 

investigating, it was found that little rice was eaten but much sweet 

potato. Influenza and cholera had been prevalent, food was scarce and 
there were signs of under-nutrition. 

A paper4 on the A-vitamin content of different Indian foodstuffs is 

summarised on page 329. The same paper deals with the value of the 

1919. Apr^Voi T72OPppaln£-T2e05Ob,erVed JL A“°‘- 

Cen.T^^t^ZiINV rDeSeia5ritaminen ^ K‘aw'redie-” J-se„. 

Reports of the Dutch Indian Medical Service 1923 Pt it 
4 Jansen and Donath, ibid., 1924, Pt. I. 



156 
DIETETICS IN WARM CLIMATES 

proteins of these foodstuffs as a supplement to the proteins of rice 

Xerophthalmia is prevalent in the Dutch East Indies. Maize is an impor¬ 

tant food in some parts of the Indian Archipelago, especially in Madura. 

Local in\ estigations showed that the American findings held good here, 

namely, that yellow maize contains more vitamin A than white 

maize. Sweet potato (Malay ubi), the bulbs of Ipomoea batata, were found 

to contain very little protein, the white variety 2-2 per cent., the yellow 

ones - ‘ / Per cent. Peanut press cake (Malay, bungkil katjang) was found 

to contain more than 40 per cent, of protein, and these are of good quality. 

Its deficiency in vitamin A causes xerophthalmia if used as a staple article of 

diet. Other preparations of peanut press cake are known as tempe bungkil, 

or in the Sunda-lands (and in Batavia as well) ontjom. Theontjom is of 

two varieties, yellow-red and white. Experiment showed lack of vitamin 

A. Investigation of buffalo meat showed that it could be partly replaced 

by tempe kedele (soy-bran) without adverse effect. A Malay variety of dried 

fish called ikan kering is of two kinds ; one is called ikan gabus kering and 

is derived from Opiocephalus striatus, which is deficient in fat, the other, ikan 

sepat kering, from Osphromenus cheopterus, is rich in fat. Besides fish, 

shrimps are often eaten by the native population and a dried preparation of 

these is known as udang-api-api-kering. Terassi, a condiment, has already 

been mentioned (see page 53). Salted duck’s eggs are another native food. 

Vegetables are usually eaten boiled in a kind of soup (Malay, sajur), 

and important ingredients are the fresh beans of Katjang pandjang (Vigna 

catjang Walp). Besides the roots of the cassava plant (Malay, Ketella 

pohon or Sing kong), the leaves are much used in soup. Kangkong 

leaves {Ipomoea aqiiatica Eorsk) and the young leaf stalks are another 

cheap vegetable, rich in vitamin A. Melindjo leaves (Gnetum gnemon L) 

are used, and also a preparation obtained by roasting and pounding the 

ripe seeds of this tree, known as Kripik Melindjo. There is some pos¬ 

sibility of a poisonous element in these leaves and seeds. Both the fruits 

and the leaves of the pumpkin or wain (Cucurbita pepo L) are much eaten 

in the sajur. These leaves contain a large amount of protein. The 

pumpkin itself (labu or walu parang) is a bulky, round, yellow succulent 

fruit, which, especially in East Java, is eaten much as a vegetable, both 

raw and boiled. Labu ajer (Lagenaria vulgaris Ser) resembles the latter, 

but is more pear-shaped and of a whitish-green colour. Labu Siam is a 

bulky fruit (Sechium edule Sw) resembling the papaw ; it is cut into pieces 

and boiled. Terong sajur is a bitter fruit (Solanum melongena) eaten 

either raw or boiled by both Europeans and natives. Cut longitudinally, 

it may be stuffed with meat and then closed again, it may be iried in 

oil. It is of a violet colour. Terong gelatik (Solanum irongum Poir) is 

smaller and white. It is usually eaten raw. 
Of the lesser known local fruits, the following may be mentioned. 

Djambu ajer (Eugenia ajer Burm.) is a waxy-looking fruit which is eaten 
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raw. It is faintly sour, watery and cool to the taste, kenari kernels 

(Canarimn commune L.) are much eaten by children. Salak is a brown 

fruit (.Zalacca edulis HI) covered with regularly arranged scales, so as to 

give it the appearance of an armadillo. Kach Iruit contains three kernels 

around which is a sour pulp, astringent to the taste. It is eaten raw or 

boiled. 
Continuing the survey of work at the Medical Laboratory a paper1 

may be noted on metabolic experiments on rats, dealing with the diges¬ 

tibility of the proteins of some foodstuffs. It was found that the digesti¬ 

bility of the proteins of unpolished rice is less than that of polished rice ; 

that of Korintji rice (100 years old) is at least equal to that of fresh 

rice. Another kind of rice (Dutch—klee frijst ; Malay—bras ketan) 

compared well with ordinary rice. Katjang kedele is a common bean 

and tempe kedele is prepared from it by fermentation ; the digestibility 

of the proteins of either of these is the same. The protein-rich leaves known 

as walu or labu hold an intermediate position between unpolished rice 

as regards digestibility. 

A paper by Donath2 showed that vitamin A, during the first eight days 

of germination, is synthesized in the sprouts of katjang-idjoe (Phaseolus 

radiatus L.) and that consequently the percentage of vitamin A in tao-geh 

is much higher than in katjang-idjoe. (Tao-geh is grown by the Chinese 

in the dark and is pale.) The amount of vitamin A increases with the 

age of the sprouts, being found in the stems and the leaves. The faculty 

of the albumen of compensating the shortage of amino-acids in the rice 

albumen, which is entirely insufficient with katjang-idjoe, increases with 
the age of the sprouts. 

Jansen instituted considerable changes in the prison dietaries in 1925C 

Previously it consisted of 650 grammes of rice, vegetables, 200 grammes of 

fiesh meat, alternated, if possible, by 250 grammes fresh fish and 50 

grammes of dried fish. The diet had been sufficient for twenty years with 

the exception of occasional epidemics of xerophthalmia. The greater part 

of the meat was replaced by tempe kedele, a few duck’s eggs were added 

to the menu, also bananas. The proportion of proteins and their bio- 

ogical value is improved, and the vitamin A content is considerably 

ng ler. The prisoners were well content with the changes, and the cost 
ol the new dietary was less than the old. 

A paper by Radsma in the same volume on the chemical composition 
of blood in the tropics is noted on page 30. 

Jansen and Donath have also investigated the vitamin C content of 
various local citrus species and other fruits.* 

1 Jansen and Donath, ibid. 

2 Ibid., 1924, Pt. IV. 

< :,Rra"tS aI'Cr NoUrishmcnt'" Jansen, ibid., 1925 Part II 
Med. van den Diensl dey Volhsgezoniheii in Ned-lnd.. 1925, 111' 
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Bleeding gums and other scurvy symptoms had been noticed in Sam- 

arang, but on the whole were rare. The sweet and sour orange from 

Surinam (iCitrus aurantium L.) and Citrus Vulgaris from Brazil contained 
little vitamin C. 

Djerock manis (C. nobilis var. deliciosa Suringar) and djerock nipis 

(( . lemonellus Hassk., a sour small species) were rich in vitamin C, while 

djerock delima (C. decumana Murr.) is poor in vitamin C. 

lwo citrus juices, which were carried on Government steamers, con¬ 

sisted of part only of genuine juice and were poor in vitamin C. Two kinds 

of local banana, pisang ambon and pisang radja (Musa sapientum L.), 

compared favourably with American species. 

In 1926 Jansen and Donath wrote a paper on the isolation of the anti¬ 

beriberi \ itamin1 and in 1928 they showed that white batata corresponding 

with white maize contained little vitamin A, while the amount of protein 

in all varieties of batata is very small2. In 1928 they contributed a 

study of the vitamin A content of Indian fruits which is extracted on 
page 329:{. 

This is by no means a complete list of the work of these authors, 

or of the Institution to which they belong, but it suffices to indicate 

the very thorough and systematic investigations that they are 

carrying out. 

Their work has a use far beyond the shores of their own islands and 

stands in the front rank of achievement in the advancement of tropical 

dietetics. 

Sumatra.—According to Pfister4, goitre is common among the 

Bataks of Sumatra, and with advancing age large goitres become in¬ 

creasingly frequent, so that between the ages of 60 and 70, for example, 

23 out of 81 men and 39 out of 61 women had large goitres. Cretinism 

is by no means rare, and other disturbances traceable to disturbed functions 

of the thyroid are not uncommon. The racial and hereditary distribu¬ 

tion of goitre in Sumatra is remarkable, for the foreign races living in 

the country are almost free from the complaint. It is considered probable 

that the number of goitrous individuals is increased by the operation of 

the law of “ Contra selection.” Until recently, inter-tribal fighting 

and cannibalism were rampant in the country, and resulted in the killing 

off of the fittest members of the population ; the weaklings, who in 

their semi-civilized condition were not exposed to the iorces of natural 

selection and had inherited the goitrous tendency, were thus allowed to 

survive to propagate the race. 

1 Kon. Akad. van Wetenschappen te Amsterdam. Proc., Vol. XXIX, No. 10. 

2 Med. van den Dienst dar Volksgezondheid in Ned. Ind., 1928, Vol. XVII, Part I. 

3 Ibid. 
* “ Die Kropfendemie bei den Bataks auf Sumatra und ihre Genese,” Schweiz. 

Med. Woch., 1928, Dec. 22, pp. 1252-1261. 
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The Moluccas.—Amboyne1 contains 50,000 people and the Uhassirs 

36,000. The houses are of primitive type and made of sago palm leaves 

and bamboo. The diet consists of sago and fish , milk and daily products 

are practically unknown ; rice is scarce and little in demand. Beriberi 

is very rare ; if met with it is in prisons. 
China.—The following comprehensive study of dietaries in Peking2 

gives much information as to the present state of nutrition problems in 

China. The authors commence by pointing out that there are two ways 

in which the food consumption of a nation may be estimated. Firstly, 

it may be calculated from official statistics on the production, importation 

and exportation of all foodstuffs. Secondly, it may be estimated from 

data on the kinds and amounts of foods actually consumed by given 

groups of people during a sufficiently long period of time. The first has 

the advantage that it gives directly the total food consumption of the 

nation as a whole. It gives, however, not the net but the gross con¬ 

sumption, including waste and spoilage. Owing to the lack of reliable 

statistics the first method is not applicable to China at present. 

The data for the second method can be collected with a sufficient 

degree of accuracy. The question may be raised, however, how far 

can the groups of people whose dietaries are selected for study represent 

the people of the nation, since the dietaries of different classes of people 

vary considerably. Evidently, to obtain a fair average for the people, 

as a whole, it is necessary to include the dietaries of all classes of people. 

We will present in this paper dietaries of several groups of people who 

may be considered to belong to the middle class. It is generally agreed 

that rich people in China are in the minority—and a negligible minority. 

If proper weight is assigned to the different classes of people, the dietaries 

of the richer classes may be left out of consideration. The dietaries of 

the poor classes are also excluded. Since there are more poor than rich 

people in China, the exclusion of both extremes will tend to make the 

average a little better than the real average for all classes. 

The method used for collecting the data consists, in most cases, simply 

in recording for a period of one or more weeks the amount of food pur¬ 

chased for the entire family or institution, and the number of adults and 

children who partook of the food. Notes were kept of foods not eaten 

as well as of absences from meals and occasional guests, and corrections 

were made accordingly. Children were reckoned as adults in accordance 

with table CVII. The calculation of the food values was based on 

tables published elsewhere in this Report and on Bulletin 28 of US 

Department of Agriculture. The intakes of calcium, phosphorus and iron 

Meiei' '■ D“nSL “■ VM^oniheii in Neierl- 

N„! I; Sypp. “2. ^ Pek‘"g'" ty /• »/ « Report Series, 

(B 1310 1) Q 
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weie calculated with the aid of the table given by Sherman and that 

published elsewhere in this Report. One catty was taken as 560 grammes. 

This value was found by calibration of the steelyard used in the Peking 
market. 

Table CVII.—Factors for conversion of women and children into adult 

. man, after Pearl. 

Age in years. Factor. 

0-5.0-50 
6-13.0-77 
14-18 (male) .. .. .. 1-00 
14-18 (female) .. .. .. 0-83 
19 on (male) . . . . . . . . 1-00 
19 on (female) .. .. .. 0-83 

The groups of people studied are :— 

(i) 29 middle class families and 6 shops. 

(ii) 15 farmers’ families. 

(iii) Students of a college. 

(iv) Students of a middle school. 

(v) Employees of factory A. 

(vi) Employees of factory B. 

(vii) Customers of a lower middle class restaurant. 

All these were in the city of Peking with the exception of group (ii), 

which was in the country outside of Peking. 11 is not possible to calculate 

the intake of food per person in group (vii) but it is included here to show 

the quality of the diet. The data for groups (iv), (v) and (vi) were 

collected by Dr. Ting-an Li, of the Department of Hygiene and Public 

Health of Peking Union Medical College. 
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The data for groups V and VI have been reported by Dr. Li. On 

account of the fact that the official equivalent of the catty (597 grammes) 

was used in the calculation instead of the actual value (560 grammes) 

in the Peking market, and on account of certain other assumptions, the 

results published in that paper were too high. In the present paper all 

due corrections have been made. Data for group I have been presented 

previously bv one of us. The results were also too high, and have been 

recalculated in this paper. 

Table CX.—Intake offood, protein, fat, carbohydrate, energy, calcium, 

phosphorus and iron per man per day. 

Group. 
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Grms. Grms. Grms. Grms. Cals. Grms. Grms. Grms. 
I 1,385 86-1 52-6 520-8 2,901 0-327 1 • 130 0-0155 

11 1,469 94-3 43-4 592-8 3,139 0 • 382 1 • 552 0•0359 
111 1,120 95 • 5 54-4 543-0 3,044 0-325 1 -110 0-0143 
IV 1,199 90- 1 36-7 513-8 2,746 0-346 1 -081 0-0165 

V 1.204 92-3 17-8 653-0 3,141 0-278 0 • 958 0-0124 
VI 1,142 92 - 1 35 • 2 551 -0 2,889 0-367 1 -236 0-0174 

VII 917 94-4 21 -5 607 • 1 3,000 0-228 0-913 0-0120 

Average I-VI 
American 

1,353 91 -7 40 0 562 • 4 2,977 0-337 1 • 178 0-0187 

(Sherman) 
American 

— 106-0 — — 3,256 0-740 1 • 630 0*0179 

(Pearl) 95 • 0 113 0 447-0 3,185 — — 

Per 3,000 calories. 

Pertinent facts concerning the groups studied are summarised in 

table CVIII. The percentage composition of the dietaries are shown in 

table CIX. The intake of food, protein, fat, carbohydrate, energy, 

calcium, phosphorus and iron per man per day are shown in table CX, 

which includes for the sake of comparison similar data for Americans, 

taken from Sherman and Pearl. The distribution of protein and energy 

among different types of foods is shown in table CXI. Table CXII gives 

a comparison of the average percentage distribution of protein and 

energy for groups I-VI with that in American dietaries, taken from 

Sherman and Pearl. Pearl’s figures are based on statistics of production 

importation and exportation of food corrected for losses. Sherman’s 

figures are based on dietary data of 224 families collected by methods 
similar to that used in the present study. 

It will be noted that the Chinese dietary differs from the Americans 
in se\ era respects. 1 he bulk of the protein and energy in the Chinese 
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diet is derived from cereals which furnish only a little more than one- 

third of the total in the American diet. This fundamental difference 

between the dietaries of the two people is easily understood when one 

recalls the fact that rice or some other cereal usually steamed or boiled is 

the chief pabulum in a Chinese meal, and the other foods are eaten only 

to make the former more palatable. 
The amount of animal foods in the Chinese diet is about one-fifth 

of that in the American. Milk and cheese, which amount to about 10 

per cent, in the American diet, is absent in the Chinese diet. Although 

the Chinese eat more legumes than the American, the amount of fresh 

vegetables and fruits is, contrary to the popular belief, smaller in the 

Chinese dietary. 

Table CXII.—Distribution of protein and energy in Chinese and American 

dietaries among different types offood. 

Type of Food. 

Chinese. 
American 
(Sherman). 

American 
(Pearl). 

Protein. Energy. Protein. Energy. Protein. Energy. 

Cereals 73-9 82-0 37-3 38-2 36 • 1 34-7 
Legumes .. 10-8 3-8 — — 1 -9 0-8 
Meat and fish 9-7 61 35-3 19-0 _ _ 
Milk and cheese — — 11-6 81 55-9 39-3 
Eggs . 0-9 0-3 4-6 1 -8 _ 
Oils and fats — 3-9 0-3 10-3 4-0 
Sugar and starches — 0-4 0- 1 10-1 13-2 
Vegetables and fruits 3-8 2-5 10-4* 11-4* 5-7 7-6 
Miscellaneous 0-9 1 ■ 1 0-3 0-4 0-3 0-3 

* Including legumes. 

Before attempting to evaluate these dietaries, it may be mentioned 

that a study of 30 dietaries of middle class families in “ North China ” 

by Adolph has given results similar to ours in Peking. The reader is 

referred also to the study of 48 poor families in Peking by the Social 

Research Department of the China Foundation for the Promotion of 

Education and Culture, and the study of the Diet of Coolies in Chang-sha 

by Powell. A comparison of these dietaries with the average of ours is 

shown in table CXIII. It will be noted that the only significant 

difference between the diets of the different classes of the Chinese and in 

different parts of China is in the kind of the cereal used. In the North, 

richer classes eat more wheat and r.ce while the poorer classes eat more 

o mtllet and corn. In the South, rice is the staple food for most people 

The dietaries summarised in table CXII may, therefore, be taken as quite 
representative of the average Chinese dietary. 
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Table CXI 11. Composition of dietaries of middle class people in “North 

China and in Peking, poor families in Peking, and coolies in Chang-sha. 

Food. 

Wheat 
Rice .. 
Millet 
Corn, meal 
Buckwheat .. 
Kaoliang 
Other grains . . 
Legumes— 

Dried 
Fresh 

Bean products 
Oils 
Sugar 
Meat 
Eggs 
Vegetable, leafy 
Tubers and roots 
Melons and fruits 
Miscellaneous 

Middle Class People Poor 

,, . families in 
North China. Peking.* Peking. 

31 ■3" 29 . 9 ' 12 •7"1 
17 •8 14 • 5 3 •6 
5 •4 4 •0 20 1 
0 •8 ► 58 • 2 6 •9 L r 54 •9 24 •6 ► 66 •7 

4 1 
2 •9 0 •3 1 3 

-> -> 0 3 J 

4 
31 

0 9 'i 0 81 
[ 7 3 0 •4 8 0 0 ► 3 5 

3 oJ 6 7 J 2 7 
0 
0 3 j 

!> i 0 
1 
0 
n 
2/ 

1 2 0 
0 

n > 0 2 

2 

0 i) 
► 2 9 

5 
0 

51 
e r 

6 1 
0 7 ^ 

> 0 7 

6 3 ) 17 71 17 01 
0 7 ► 27 2 1 4 ► 27 6 6 7 ^23 8 

20 2J 8 sj 0 1 J 
3 4 3 4 2 2 2 2 5 1 5 1 

Coolies 
in 

Chang-sha 

0 1 
59-8 I 

0 
0 56 • 7 
0 
0 
0 

1 
o W8-: 
8-2 J 

0 
0 

18- 

1' 1 \ 

0 j0 0 f u 
19 1 'I 

1-9 ^21-0 

0 J 
0 

Protein 
Fats 
Carbohydrates 

Grms. 
77-9 
21 • 1 

492-6 

Grms. 
91 -7 
40-0 

562-4 

Grms. 
75-9 
29-6 

505 • 3 

Grms. 
67-1 
27-2 

604-9 

Total calories . . 2,471 2,977 2,595 3.008 

* Average of groups I-VI in table CVIII. 

According to the present state of our knowledge of nutrition, an 

adequate diet should contain (1) sufficient amount of energy to meet 

the requirements of the body ; (2) sufficient amount of protein of good 

quality ; (3) sufficient amounts of all the vitamins and (4) proper amounts 

of all the mineral salts. We will now discuss the Chinese dietaries under 

these four headings. 

Energy.—The average of groups I—VI amounts to 2,977 calories per 

man per day. The average of the American dietaries (Sherman) yields 

3,256 calories. If we take 60 kgs. as the average body-weight of the 

Chinese male in North China as against 70 of the American, then the 

Chinese takes 49 • 7 calories, while the American takes only 46 ■ 5 calories per 

kg. body-weight. As the Chinese leads no more active life than the 

American, it is clear that the absorption of food in the case of the Chinese 

is not so complete as in the case of the American diet. This point will 

be discussed again in connection with the proteins. 

It may be noted in passing that the Chinese take less fat and more 

carbohydrate than the Americans (table CX). Aside from the facts 

that fats are the carriers of some vitamins, this difference between 

the Chinese and the American dietaries is of no great significance since 
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isodynamic quantities of fat and carbohydrate are interchangeable within 

wide limits. . 
Protein—There has been much difference of opinion regarding the 

amount of protein that a properly constituted diet should contain. 

Thus, Voit proposed 118 grammes of protein per man per day at light 

muscular work, while Chittenden regarded 50 as being ample. Sherman, 

after a critical review of the facts and opinion bearing on the question, 

has come to the conclusion that 44 grammes of protein is the minimum 

requirement for a man of 70 kgs. body-weight, but to allow a 50 per cent, 

margin of safety, about 70 grammes should be taken. 

It would seem at first that 91 -7 grammes of protein in the diet of the 

average Chinese is an ample allowance. It must be remembered, however, 

that owing to the large bulk of the diet, the absorption of the protein as 

well as of the other nutrients must be far from being complete, rhe 

coefficient of digestibility of animal proteins is 97 per cent., while that of 

cerealsis85 per cent, and that of dried legumes only 78 per cent, when used 

in a mixed diet. When cereals and legumes form the bulk of the diet, 

the coefficient is apt to be even lower. 

There has been no experiment on the coefficient of digestibility of 

the protein in the average Chinese diet. Figures for the total urinary 

nitrogen in 24 hours, however, are available, and from these some inference 

may be made as to the amount of nitrogen actually absorbed. Read and 

Wong studied the urine of 4 normal subjects on a non-flesh diet which 

consisted of wheat, rice and beans and yielded a fuel value of 3,264 

calories. The average total nitrogen excreted in 24 hours was 9-05 

grammes. Analysis of urines of 10 students on ordinary diet yielding 

about 3,500 calories gave 9-85 grammes for the total urinary nitrogen. 

Trine analysis by students in the Pekin C nion Medical College show similar 

results. If it is assumed that these subjects took 9T7 grammes of protein 

or about 15 grammes of nitrogen, as does the hypothetical average Chinese, 

the absorption is only 60-66 per cent. Assuming 66 per cent, to be the 

coefficient of digestibility, then of the 91 -7 grammes of protein ingested by 

the C lnnese, probably not over 61 grammes are available for nutrition. In 

the American diet the coefficient of digestibility of the protein is 92 per 

cent, and the amount of protein available for nutrition is 97-5 grammes. 

Although the gross intake of protein is 1 -53 grammes per kg. body-weight 

or the C lnnese as against 1 -52 for the American, the net intakes are 1 -00 

an 40 grammes for the Chinese and the American respectively. 

The quality of the proteins in the diet is even more important than 

the quantity. The protems of the Chinese diet are qualitatively very 

r,1h,oftheAmericandiet- inthefo>mCT.thanm 
per cent, of the protein are derived from meat, fish and eggs whereas 

inves! I6" °7 °° PCr Cem' °f ,he Pr°tein are of animal °rigfii.' Recent 
■n vest,gat,ons have shown that proteins of plant origin are of lowm 
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biological value than those of animal origin. In terms of the percentage 

extent to which the food proteins replace or protect the proteins of the 

body in metabolism, egg has a biological value of 94, milk 85, beef 69 soy 

bean 64, corn 60, white flour 52, at the same level of 10 per cent, intake. 

„ Taking the biolo&ical vabie into consideration, the difference in the 
net protein intake between the Chinese and American is even greater 

than the above figures indicate. While the amount of protein taken by 

the C hinese may be enough to satisfy the minimum requirements, it 

certainly cannot be optimal. To obtain the optimal amount of protein 

a much larger intake is necessary. The Chinese, therefore, has to choose 

between the two horns of the dilemma ; excessive nitrogen metabolism 

it he elects optimal amount of “ net protein, or suboptimal protein 

intake if he wishes to avoid excessive nitrogen metabolism. The second 

alternative adopted by the majority after long experience seems to be 
the one which is less harmful. 

Before discussing the question of the vitamins, it is important to note 

the nature of the foodstuffs entering into the Chinese dietary. In North 

China wheat is the staple food, while millet, corn, rice and kaoliang are 

of secondary importance. In South China rice is the most important 

cereal. In the class of legumes, soy bean and its products figure most 

prominently7. About two-thirds of the fruits and vegetables are furnished 

by' green vegetables in which cabbage, leeks and onions take the lead, 

while the item fruits is filled mainly by7 melons of different kinds. Prac¬ 

tically7 all the fats and oils are of vegetable origin ; lard is the only animal 

fat used to any extent. Milk, butter and other dairy products are 

practically unknown to the average Chinese housewife. Contrary to 

the general belief, even eggs figure insignificantly in the Chinese diet. 

While the Occidentals receive their supply of vitamin A mainly from 

butter, milk and eggs, the Chinese have to rely7 almost exclusively on 

green vegetables for this vitamin. Some green vegetables, such as 

spinach and cabbage, are indeed rich in vitamin A, but even these 

cannot be compared quantitatively with milk and other dairy products. 

Since the quantity of green vegetables in the Chinese diet is not more than 

that in the Occidental diet, it is doubtful whether the vitamin A factor in 

the Chinese diet is adequate. 
With regard to vitamin B, white flour is known to contain but little, 

while polished rice is entirely7 devoid of it. Millet, however, is a good 

source of it, and so are the legumes and most of the vegetables, hgg B 

rich in vitamin B, but quantitatively it is insignificant. Since 75 per 

cent, of the total of the cereals and legumes consumed are in the form of 

white flour and polished rice, the danger of deficiency in vitamin B is 

not entirely absent. 
As to vitamin C, cabbage is probably the richest source in the diet o 

the Chinese, and it is fortunate that they partake of it liberally. Among 
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the common vegetables the sprouted beans also form a good source of 

this vitamin. Citrus fruits are enjoyed only by the wealth. 
whole, however, it seems that the Chinese take enough of fresh vegeta o cs 

to furnish them a sufficient amount of vitamin C. 
As regards vitamin I), we know from experiments reported elsewhere 

that diets consisting of a cereal, a legume and a vegetable are eithei 

rachitic or non-rachitic according to the kind of vegetable used. It 

follows from this that the cereals and legumes commonly used aie low 
in vitamin I). Of some 20 common vegetables tested in our labora¬ 

tory only a few contain enough vitamin D to allow normal development 

of the bones and teeth. It is now generally agreed that rickets cannot 

be produced when the diet contains optimal amounts of calcium and 

phosphorus, but, as will be discussed below', the diet of the Chinese is 

distinctly lowr in these elements. Sunlight can replace vitamin D, but 
those who live indoors must rely on the food for the antirachitic vitamin. 

It seems, therefore, that the danger of vitamin I) deficiency is real among 

the Chinese, especially the nursing mothers and children. 
Of the inorganic elements which are liable to be deficient are calcium, 

phosphorus and iron. Sherman states that the minimum requirements 

of calcium, phosphorus and iron per man per day are 0-45 grammes (Ca), 

0-45 grammes (P), and 0-010 grammes (Fe). respectively. Allowing for 

a margin of 50 per cent., he recommends for the standard dietary 0-68 

grammes Ca, 1-32 grammes P and 0*015 grammes Fe per man per 

day in the American and in the Chinese dietaries as shown in 

Table CX. 

It will be noted that there is enough iron in the Chinese as well as in 

the American dietaries. While the amounts of calcium and phosphorus in 

the American diet are above the standard recommended by Sherman, those 

in the ( hinese diet are decidedly below it. Even taking the difference in 

body-weight into consideration, the Americans take only 0*0055 grammes 

Ca and 0-0197 grammes P per kg. The ratio Ca/P is 0*454 in the 
American diet, and only 0 • 287 in the Chinese diet. 

Sherman found that the calcium content of American dietaries ran 
parallel with the amount of milk used. The knv calcium content of the 
Chinese diet is due to the absence of milk. 

To sum up, the ( hinese diet is adequate in energy value, probably 
adequate in vitamins Band C,suboptimal in protein and vitamins A and 
I), and deficient in ( a. The reader may now question whether there are 

symptoms of malnutrition among the Chinese people as large as the 
above review w^ould suggest. 

There is no disease which is specifically caused by a deficiency of protein 

amino acids. I ellagra was at one time believed to be associated with 
protein deficiency, but it was not proved. Adequate amounts of protein 

° g°°d blol°glcal quality ” are essential for growth of children, and the 
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Tw °f ChiWren 'S °ne of thc best indications of the quality 
the protein lactor in an otherwise adequate diet. 

Hammond and Hsia made a study of the measurements of ninety-six 

hmese hoys living in a school for poor children in Peking and also a 

s udy ol the diets used by them. The school was under the directorship 

>t a wealthy philanthropist and the children were well cared for The 

mXls but th °‘ 'heSC T ,did "0t COnf°™ t0 the hiShest American 
andards, but they were perfectly satisfactory and highly creditable under 

the circumstances. The foods used by these children were millet, corn 

me a, w eat (entire), green cabbage, egg plant, turnip, pumpkins. 

pork and vegetable oils. The diet of these children was, in fact, similar 
to the average Chinese diet. 

Hammond and Hsia found a real diff erence in physical measurements 

between the Chinese “ normal ” and the American “ normal.” Not 

only were the Chinese children under the normal American height and 

weight, but even under the weight for the height ratio. The inferior 

physical development of these children was the result of deficiency, 

probably not only of protein but of other dietary factors as well. 

Are deficiency diseases as prevalent in China as the above review would 

indicate ? Xerophthalmia is not a rare disease. From January, 192,5, 

to September, 1926, sixty-four patients with this disease came to thc 

< linics of the Peking Union Medical College. In factory A, the diet of 

whose employees is included in the present study, nine cases of xerophthal¬ 

mia out of six hundred and sixty employees, or 1 -4 per cent., were reported 

during the early spring of 1927. Beriberi is also not rare. For the year 

ending June, 30, 1927, 66 cases were treated in the hospital of the Peking 

L nion Medical C ollege. Twenty-nine cases of rickets were treated in 

the same hospital during the same year. In making an inference as to 

the prevalence of these diseases, one should bear in mind the fact that 

the majority of the Chinese still patronize the old-fashioned doctors, and 

only an insignificant fraction of the total number of cases comes to the 

attention of Western-trained doctors and modern hospitals. 

Osteomalacia is very prevalent throughout the northern and western 

parts of China. In a metabolism study of 10 patients in Ping Ting 

Chow, Shansi, where the disease is endemic, Miles and Feng came to the 

conclusion that it is a deficiency disease of the same category as rickets. 

The diet of these patients was low in calcium and also in what is now 

known as vitamin D. The patients responded well to cod liver oil 

treatment. In factory B 22 out of 99 employees, or 22-2 per cent., 

were suffering from either a mild or a severe form of tetany. These 

cases also responded well to treatment with calcium salts and cod liver oil. 

Experiments with rats reported elsewhere show that vegetarian diets 

are liable to be rachitic. Since the average Chinese diet is largely vege¬ 

tarian, the question may be raised why rickets and osteomalacia are not 
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more prevalent in China than they are ? Some calcium is obtained r 

drinking water but the amount can hardly be appreciable. Country 

people who get a great deal of sunshine probably need no more vitamin 

D than is contained in their diet, and this is at least one reason why 

country people have better physique than city people. A probable 

explanation why the city people appear to be satisfactorily nounshec 

with such low calcium intake and very little sunshine, is that they have, 

in the course of many generations, gradually adapted themselves to the 

low calcium diets. This adaptation is accomplished by a reduction of 

the stature, since calcium is one of the essential constituents of the bone. 

Rats on vegetarian diets often show no sign of abnormality and appear 

to be plump, because they do not grow normally in length. There 

are many Chinese, especially the females, who appeal to be normal, 

physically and mentally, but who are mere pigmies besides the 

Occidentals. 
While the deficiency diseases with characteristic symptoms are thus 

seen to be not uncommon, it must be emphasized that the above-mentioned 

cases do not give a true measure of the extent of malnutrition of the 

Chinese. Between the cases of marked deficiency with characteristic 

symptoms on the one hand, and those of very slight deficiency with 

practically normal health on the other hand, there are all degrees of 

deficiency which are difficult to recognise. Experiments on animals have 

shown that when the diet is not markedly deficient in any one of the 

dietary factors, the animals do not develop any well-defined diseases. 

Their appearance remains such that they could be regarded by anyone to 

be normal. Their fertility may not be decreased, but infant mortality is 

high, growth is slow, and body-weight is below normal. Conditions like 

this must exist among human beings, and all those signs of mild deficiency 

observed in animals are, indeed, observable among the mass of the Chinese. 

In addition, they possess low resistance to infections such as tuberculosis 

and trachoma in which specific immunity is not easily developed by the 

body. Compared with the Occidentals, the development of senile 

characteristics of the Chinese is earlier, and the span of life shorter. 

It may be added, as has been remarked by many who have studied 

the diet and the social conditions of the Orient, that the general lassitude 

of the people, the lack of initiative, and the apathy in face of unfavourable 

conditions, are probably attributable, at least in part, to poor diets. 

It may be mentioned here parenthetically that feeding experiments 

with rats in the author’s laboratory have demonstrated a real difference 

between the Chinese and the American diets. The diets used in these 

experiments were simpler in composition than that summarised in 

fable CIX (for the Chinese) and that given by Pearl (for the Ameri¬ 

can), but the characteristic distribution of protein and energy among 

different types of food was preserved. Three experiments were carried 
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out. In the first experiment dried spinach was used and in the second 

resh spinach was used to represent the vegetables in both the Chinese 

and the American diets. In the third experiment iresh colza was used 

A Ct and 'CttUce m the Am«ican diet. The Iresh vegetable 
" ed ad Uhltum and the amount consumed by the rats was proportionally 
greater than in the actual Chinese and American diets. It was however 

about the same for both diets in each experiment. Since the fresh 

vegetables are richer than the basal ration in those dietary factors liable 

to deficiency, the greater consumption of the vegetable by both the 

Chinese and American rats '' would tend to obliterate rather than 

exaggerate the difference between the Chinese and the American diets. 

The composition of the experimental diets is shown in Table CXIV. 

It will be noted that in all three experiments the “ Chinese rats ” grew 

slower than the corresponding “ American rats.” 

Table CXI\ Composition of simplified Chinese and American diets used 

in feeding experiments with rats. 

Experiments No. : 

Diet No. : 

1 2 3 1 O 3 

11 ! 1 IB 1 IF 12 12B 12 

Wheat 54 57 • 8 55 46 49-3 50 
Rice 26 27-8 25 5 5-3 5 
Corn 3 3-2 4 5 5-3 5 
Oat — — — 4 4-3 4 
Millet . 3 3 • 2 4 _ 
Soya bean 3 3-2 >5 1 1-1 
Pea _ _ 2 
Sugar — 11-5 12-3 12 
Sesame oil 3 3-2 5 — — _ 
Butter — — 5 5-3 5 
Dried beef 1 -5 1 -6 o 8-5 9-1 9 
Milk powder — — — 7-5 8-0 8 
Sodium chloride . . 1 1 i 1 1 1 
Dried spinach 6-5 — 6 • 5 — — 

Fresh spinach ■— ad lib. — — ad lib. — 
Fresh colza .. . .j — — ad lib. — — — 

Fresh lettuce ‘ ad lib. 

The diets used in the first and second experiments were poor because 

spinach is low in the anti-rachitic vitamin. These experiments were 

discontinued as soon as the difference between the Chinese and the 

American diets became clear. Rats in the third experiment grew quite 

normally and they were allowed to breed. No marked difference in 

fertility between the Chinese and the American rats was noticeable, but 

the young of the latter weighed, at the age of 4 weeks, 40-60 grammes, 

while those of the former only 25-40 grammes. 

Deductions concerning human beings are often fraught with uncer¬ 

tainty because of the impossibility of accurate control as is possible in 
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animal experiments. While hereditary and environmental factors other 

than that of nutrition have their role to play, there is no doubt that the 

diet of the Chinese is far below the optimal, and that it alone is able to 

account for the difference in physique and energy between the Chinese 

and the Occidentals. 
The following abstracts from papers by Sherman and Wang relate 

to Chinese foods.1 
The foods discussed in this article were bought in the native markets 

of Peking, China. Most of them are unknown to the Occident, although 

many of them are found in the Philippine Islands and other places in 

the Orient. 
As far as possible the botanical classification, the Chinese characters, 

the Romanized local name in the Peking dialect, and, for those foods 

found also in the Philippine Islands, the name in the Tagalog dialect, 

have been given. 

These foods were analysed for three main purposes : first, that the 

hospitals and schools in the Orient might be able to use these tables in 

working out special diets for the treatment of diseases materially affected 

by diet ; second, that the expense of feeding patients might be appreciably 

lowered by the use of the native foods instead of the expensive imported 

canned goods; third, that the Western World might know eastern 

products and might consider the possibilities of introducing these new 

foods. 

The methods used in the analyses were as follows The proteins 

were determined as total nitrogen by the Kjeldahl method, and the 

percentage obtained multiplied by the factor 6-25. ’ 

The carbohydrates were determined by subtracting the sum of the 

percentages of water, fat, protein, ash and crude fibre, as calculated 
on the wet basis, from 100. 

The fats were determined as the anhydrous ether extract of the dried 

substance. The Soxhlet method of extraction was employed. The ash 

was obtained by the usual ignition method. The percentage of water was 

obtained by determining the loss of weight on drying to constant weight 

at a temperature of 100 C. Crude fibre was determined by the usual 

method. The calorie values were calculated by the Atwater and Bryant 
methods as follows :— 

Table CXV. 

Protein 
Fat 

Carbohydrate 

Calories Calories 
per gramme. per pound. 

1,815 
8 -9 4,040 
40 1,818 

Philippine J. of Science, 1929, Vol. 38. 
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Scientific names and description of the foods analysed :— 

1. Chieh ts’ai or ko ta is probably a variety of Brassica campestris, 
Linnaeus. It is a common food in Peking where the root and the top 

are both eaten. The lower part is known as chieh ts’ai and the upper 

part as chieh ts’ai ying. A congee made from this plant is supposed by 

the Chinese to “ expel phlegm and prevent evil effluvia.” 

2. Chieh ts’ai ying, the leafy top of chieh ts’ai. 

3. Chiao pai is probably Hydropyrum latifolium. This plant is a 

tall grass about 5 or 6 feet high. It grows in marshy places. The young 

shoot looks somewhat like a bamboo shoot. It is eaten both raw and 

cooked and has an agreeable sweetish taste. The central mass of this 

shoot, the part we analysed, is also edible, it looks like a child’s arm. 

The seeds, which are nearly an inch long, have a greyish cuticle and a 

white starchy interior. In times of famine they are often used as a 

substitute for rice. 

4. Chi tzu ch’ing is the local name of the white of ordinary hen’s 

eggs. Hen’s eggs bought in the Peking markets are small, weighing 

usually only about 35 to 37 grammes as compared with 58 to 60 grammes, 

the weight of the average hen’s egg in the United States. The mean 

percentage composition of the European hen’s egg, according to Konig, 

is water, 73-67 per cent. ; proteins, 12-55 per cent ; fat, 12-11 percent. ; 

nitrogen-free substance, 0-55 per cent ; and salts, 1 • 12 per cent. In the 

dry substance, nitrogen, 7-66 per cent, and fat 45-99 per cent. 

Wood and Merrill give the following analyses : 

Table CXVII. 

Protein. 

Ash. Hot). 

N X 6-25. 
By 

difference. 

Fat. 

White of hen’s egg 
Yolk of hen’s egg 

86-2 
49-5 

12-3 
15 7 

13-0 
16 -1 02

 
0

2
 o

 
02

 r
o 0-6 

1 • 1 

5. Chi tzu huang, tne yoiK oi ueu & * 
white and the yolk, respectively, of the same Peking hen s egg. 

6. White of hen’s egg. 
7. Yolk of hen’s egg. Analyses 6 and 7 are the analyses oi the white 

and the yolk of another Chinese egg. , , 
8 Fan kua, perhaps a variety of Cucurbita maxima (Duchesne). 

The colour of the upper part of the exterior is green and white. The 

colour of the lower part is green and yellow. The colour o, the urea s 

cream. This melon-like vegetable is large, and measures 24 inc - 

around the middle. 
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9. Hao tzu kan, Chrysanthemum coronarium Linnaeus, is a highly 

esteemed green leaf vegetable. It is also found in the Manila markets, 

and is known in the Philippine Islands by the name tahngii. 

10. Hei lo po or tzu ta ken, probably Arctium lappa, seems to be a 

variety of edible burdock. It is almost black outside and the meat is 

purplish white. 

11. Hsi hu lu, perhaps a variety of Cucurbita pepo Linnaeus, appears- 

to be a kind of vegetable marrow. The exterior shows a smooth skin of 

dark green. The colour of the meat is yellow. It is rather large, the 

circumference lengthwise measures 24 inches and around the middle 
17 inches. 

12. Hsi hu lu tzu, the seeds of hsi hu lu. In China most feasts start 

with watermelon seeds, or some other seed of a like nature. The seeds of 

the hsi hu lu are also dried and used as a food. 

13. Hsiang ch’un, probably Cedrela sinensis, is the leaf of a tree 

found in the vicinity of Peking. The wood of this tree resembles mahog¬ 

any and is used in cabinet work. In the spring the boiled tender leaves 

are used as a food. They are much liked on account of their fragrant 

odour. They are often used for medicinal purposes in China and are 

regarded as carminative and corrective. A feeding experiment on 

white rats, which will be reported in another place, shows that when the 

food is concentrated by drying, and when the dried food is added to a 

complete diet a strong toxic principle present in hsiang ch’un causes 
violent convulsions and death. 

14. Huang chi ts’ai tzu or huang hsu ts’ai tzu, translated literally 

means yellow-gram vegetable seeds,” and is unidentified scientifically! 
Is a sort ol small black seed used as a food. These seeds are said 

to come from a plant that grows abundantly on the dry alkaline soil 

elsTgrows The nllT’l Chil«Pr°VinCe in CWna’ where almost nothing else grows. The plant is from 6 inches to 2 feet in length Tt ha 

f brmsi - the seed only. class tood. We analysed 

are are d™d ^ow flowers that 

because it is erroneously suppose^totavesom0165 * bU'aklak 
16. Hung kuo, perhaos- Ve some connectlon with the banana, 

small round red acrid fruit It iVoften'd^ ^ Zuccarini> is a 

mounted on sticks, and is sold common 1 1PPC(? lnto a suSar syrup and 
confection. y on the streets of Peking as a 

of a plant that grows'to^hf ?? reddish black sceds 
(B 13101)8 height of several feet. These seeds, when 
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steamed, are used as a food. They are also said to have some medicinal 

value, being reputed to relieve thirst and fever. 

18. Hu tzu, Lagenana vulgaris Seringe, is a slender variety of gourd¬ 

shaped vegetable belonging to the same family as the Philippine upo. 

Its colour is green. The meat is white. Its length is about 30 inches and 
its diameter about 2 inches. 

19. Kan lu, not identified ; perhaps Stachys sieboldi Miguel. A 

vegetable found in the Peking market, analysed shortly before our 

departure. We have found no similar vegetable in the Manila markets, 

and on account of insufficient information brought with us from China 

have been unable to identify it more completely. 

20. Lao mi, or Oryza saliva Linnaeus, is a kind of fermented rice. 

During the Manchu regime large quantities of rice were brought to 

Peking for the use of the Manchu population, all of whom were under 

Government pension. The rice was stored away in large warehouses. 

It is said that after a certain period of storage the rice became very hot. 

It was piobably undergoing some sort of fermentation. After five 

years it became purple. At this stage it became known as lao mi, or 

old rice. It is considered a delicacy, having a peculiar flavour quite 

different from that of ordinary rice. 

21. Mien chin, a preparation made from wheat flour by several 

methods. One of the commonest procedures is as follows: Wheat 

flour is mixed with a dilute salt solution to form a thick paste. The paste 

is set aside in a cold place for about twenty hours. After it is well 

coagulated, it is washed through a bamboo sieve with cold water. The 

sticky part that remains on the sieve is called mien chin. From its high 

protein content, this glutinous food is valuable as a meat substitute in 

the Chinese diet. 

22. Nan kua, probably a variety of Cucurbita maxima Duchesne, or 

of C. pepo Linnams, is a large round white vegetable. The meat also is 

white. 
23. Pi ch’i, Eleocharis tuberosa, is a plant that grows in the shallow 

water. The tubers are black externally. They are sometimes called 

ground chestnut or water chestnut, because they somewhat resemble 

the chestnut in appearance although not at all in flavour. The plant 

has been imported from China to the Philippine Islands, where it is 

known as apulid tsina. The tubers are eaten both raw and cooked. 

Analyses were made of the tubers with and without the outer skin. 

24. Pi ch’i analysis was made with the outer skin removed. 

05 P’ieh lan, apparently a variety of Brassica campestns Linmeus, 

seems" to be a sort of kohl-rabi. The exterior is pale green and smooth 

except lor a few circular ridges. The colour of the meat is white. The 

edible portion grows above ground. 
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26. Shan vao, Dioscorea batata Duchesne, is a plant somewhat like 

the "potato in colour but has short stiff hairs, about one-eighth of an 

inch long, on its surface. There are enzymes present which darken the 

cut portion in the presence of air. 
27. Ssu kua, Luffa cylindrica (Linnaeus) M. Roemer, is, perhaps, a 

slender form of the Filipino kastila. It is of a mottled green colour and 

has lengthwise ridges. 
28. T’ang hsi is a sweetish syrup widely used in North China. As 

nearly as we could ascertain, the food is prepared as follows : Barley is. 

sprouted in a willow vessel until it is about a half-inch long and then it is- 

ground fine. Millet is steamed, mixed with an equal portion of the 

sprouted barley, and the mixture is moistened. This mixture is allowed 

to ferment in a warm place, and after fermentation is poured into hot 

water to digest at 70° to 80° C. for about six or eight hours. The juice 

is filtered through a mat and transformed to a large boiler where it is- 

concentrated, while being stirred frequently in order that it may be- 

brought to the proper consistency without charring. This thick syrup 

is much appreciated by the Chinese. 

29. Tung kua, Benincasa hispida Cogniaux, is the kondol of the Philip¬ 

pine Islands. In the Philippine Islands it is also called tan kua or seike. 

It is used as a vegetable or, when preserved with sugar, as a sweetmeat.. 

The seeds are believed by the Chinese to have medicinal value, and a 

famous prescription calls for the use of these seeds incinerated and taken 

internally for the treatment of gonorrhoea. The pulp of this gourd is 

considered by the Chinese to be a diuretic, and is used in the treatment 

of gravel. The C hinese also add it to baths for the treatment of prickly 
heat. 

30. Tz u ku, Sagittana sagittifolia Linnaus, is a tuber that grows in 

shallow water. In the fall and early spring the tubers are dug up and 

cooked for food. This plant is not now grown commonly in the Philippine 

Islands, but has succeeded very well in the garden of a Filipino botanist 

in Manila. A sort of arrowroot is sometimes made from the tender stalk. 

We analysed the tubers only, both with and without the outside skin! 

31. Tz’u ku was also analysed without the skin. 

32. Weng ts’ai, Ipomoea reptans Poiret, is a green leaf vegetable 

probably identical with the Filipino kangkong or tankong. The green 
resembles spinach in flavour. 

33. Wo kua, probably a variety of Cucurbita pep0 Linnaus, is one of 

numerous squashlike vegetables found in Peking. The colour of the 

exterior is medium green with yellow spots. The meat is orange coloured. 

e vegetable and the seeds were both analysed. In Manila a similar 
vegetable is called kalabasang pula. 

squash llkUa yCh’ "I® rdS °f W° kua' wcre analysed. Melon and 
squash seedb are a popular food in the Chinese diet. 
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38. \\ O sun yeh, the leafy part of wo sun, analysis 36. 

37• Y11 ts ai- Brassica rapa Linnaeus, is one of the numerous green 
vegetables found in the markets of Peking. From the seeds of this 

plant is expressed the oil known as rape-seed oil, ts’ai yu. Until the intro¬ 

duction of kerosene, rape oil was used in China as an illuminant, and it is 

-still used lor culinary purposes. The green part is eaten in the spring 

and this is the part we analysed. The Chinese believe that the juice 

expressed from the stalk and the leaves of this plant is of medicinal 

importance. They give it in dysentery, and also apply this juice to sores, 
caked breast, cancer, etc. 

Adolph said that ( hina South fed itself monotonously on rice and 

North China substituted wheat for rice and consumed it in the same 

monotonous way.’ In order to get more detailed information, trained 

students were instructed during the summer vacation to keep accurate 

records of their own family’s diet. In this way a dietary of twenty 

families numbered 146 adults and 76 children. The figures recorded 

may be regarded as typical for the wheat districts of North China. 

The investigation showed that “ wheat and wheat products far 

outbalanced the other food materials, and millet, beans and kaoliang 

are also of considerable importance. Rice and meat do not figure in 

large amounts, and milk not at all.” 

The per capita fuel value of the diet amounts to 3,355 calories, of 

which 87 per cent, is derived from cereals. The average body-weight of 

the Shantungese is about 60 kgm. and the work of the subjects of this 

study may be graded as “ moderate muscular work.” The Western 

allowance would be 3,500 calories. The food consumed is, therefore, 

just about sufficient to supply the needs of these families, but nothing more. 

Of the 111 grammes of protein consumed per capita only 5-3grammes 

are animal protein. This figure is to be contrasted with the Western 

diet in which about 50 per cent, of the protein is of animal origin. It 

must not be forgotten, too, that the figure, 111 grammes, represents only 

the protein consumed, and allowing for the poor digestibility of vegetarian 

diet, the actual amount assimilated and metabolized must be considerably 

lower. 
Another somewhat remarkable fact is that only 11 per cent, of the 

protein was derived from beans, and the author points out that in North 

1 “Diet Studies in Shantung,” China Med. Jl., 1923, Dec., Vol. 3/, ^o. 12, 

pp. 1013-1019. 
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China the diet could advantageously contain more soy bean and less 

wheat. 
Wang1 gives an interesting discussion of the Chinese diet. It is one 

consisting of eggs, meat, fish, fruit, cereals and a great variety of v cge- 

tables. She states that rice takes the place of bread in China. Pork is 

used by practically all classes of people in all parts of C hina. Fresh pork 

is such a common food that wealthy people do not eat it. Lamb may be 

substituted for pork during festivals, but beef is considered more or less 

sacred and is seldom used for food. The quantity of meat eaten is small, 

but it is cut into small pieces and mixed with vegetables in a variety 

of ways. Fish and shell fish, including crabs, shrimps, and oysters, are 

used extensively. 

Unlike others, who consider the muscle of an animal almost the only 

edible part, the Chinese people eat practically every bit of an animal 

except the hair. They eat the brain, spinal cord, the various organs, 

the blood and even the skin. Blood is coagulated after it is drawn from 

the animal and can be purchased in the market in brownish cake-like 

pieces which look much like liver. Blood is an inexpensive food and is 

used liberally. Many chickens and ducks are also used. One can pur¬ 

chase in the markets such parts of the fowl as is desired, as duck’s tongues, 

or a dozen duck's heads. Fowl are more expensive than either pork or 

fish and are, therefore, seldom used by the poor. They are consumed so 

extensively by the wealthy that they probably furnish the chief source 

of protein. Geese, pigeons, turkeys, pheasants and many other domestic 

and wild birds are also used, but owing to their scarcity they are 

considered as delicacies. 

Eggs are used very freely in the Chinese diet. They use eggs of ducks 

and pigeons, as well as hens. They are fried and scrambled and in 

addition are used for seasoning, garnishing, making noodles and preserv¬ 

ing- bggs in one form or another enter into most Chinese dishes. A 

distinctly Chinese use of eggs is for preservation. At least three different 

kinds are produced, viz. : hulidan, or salted duck’s eggs, dsaudan or 

.fermented eggs, and Pidan, the so-called “Chinese old eggs.’’ It is 

partly this extensive use of eggs by the Chinese people which makes 

their diet adequate. They use little or no milk. Cows, as domestic 

animals, are employed only for draft purposes. Babies, invalids and the 

aged are sometimes given human milk. Mothers nurse their children 

or long periods, and then secure a wet nurse to prolong the nursing until 

ie child is a year or two old. Vegetables are used much more frequently 

}./he Chinese people than by Americans. In addition to spinach 

cabbage, potatoes and radishes, many plants and weeds are eaten which 

n0t USUally considered as food. Radish leaves, shepherd's purse, 

p, 289. tht ChmeSt Diet Adequate ? Journ. of Home Economics, 1920, XII, 
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bamboo sprouts, and a large number of sea-weeds are used as foods 

Chme.Se peopIe are loVCTS of vegetables, they have developed 
great skill m cultivating them and in producing new kinds among them 

There are at least six or seven varieties of spinach, differing from cadi 

other in the size of the plants, the size of the leaves, length of the stem 

and thickness of the leaf. One which grows most abundantly in central 
eastern China looks somewhat like cabbage. 

There are no less than 20 varieties of soy beans, and from them thirty 

or more bean products are manufactured. In the south and central 

paitb of ( Inna, where rice is produced abundantly, it takes the place of 

wheat, but m the north in Peking and Shantung, wheat, corn and millet 

seed are used rather than rice. The rice is usually unpolished, since the 

polished is an expensive luxury. Ground or whole millet seed is made 

into cakes or a thin mush. It is eaten especially by the children. In 

very poor families, instead of meat and other expensive foods, the ration 

consists chiefly of unpolished, rice., or in the north millet seed and corn, 

bean curd, green onions, sometimes salt fish, and invariably a large 

quantity of leafy vegetables, including bean sprouts. The eggs, bean 

sprouts, blood and the liberal quantities of leafy vegetables, Dr. Wang 

concludes, have served as “ unprotective foods ” in China. (The above 

is quoted from McCollum and Simmonds, l.c., and gives a more favourable 

impression of the adequacy of the average Chinese diet than the previous 
authority quoted.) 

Japan.1—There is no shortage in Japan in respect of total quantity 

of food. Ninety per cent, of the food is deprived of its vitamins by 

artificial interference before it reaches the consumer, although in the 

natural state the vitamin content is probably sufficient. The Japanese 

people live near the border line between health and malnutrition. 

The whole country lacks vitamin A, the towns lack vitamin B. 

The ratio 2 of the physiological demands of food calories of the Japanese 

and Europeans, according to their body-weights and body-surfaces, is 

85-100, whereas the actual food consumption ration of the Japanese 

is greater than that of the European. The fat content of the Japanese 

foods is only 50 per cent, of the total compared with 17 per cent, of the 

well-known standard of C. von Voigt. Further, the protein, and especially 

the animal protein content of the diet, is less than that of the Voigt 

scale. The low fat content is attributed chiefly to the consumption of 

a great deal of polished rice with its low fat content, do counteract 

the deficiency of protein, it is recommended that the Japanese fishing 

industry should be stimulated and the supply of food proteins thus 

augmented. 

1 Grey in Trans. Pacific, Tokyo, 1927, July 30, Aug. 5 and 13, 3 ; 3, 21 , 5, 22. 

2 Toda, “ The Actual Consumption of Food in Japan,” Japan Medical World, 

1927, Vol 7, pp. 41-45 
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According to Hara1 Buckwheat flour (.Jagopyrum esculentum, moench) 

contains a large amount of aqueous alkali-soluble protein and a sma 

amount of coagulable protein and globulin, but no alcohol-soluble 

protein. It is rich in arginin and histidin and has a high nutritive 

value for rats, even higher than casein. 
Daikon or Japanese garden radish contains 95-23 per cent, water, 

0-74 per cent, of protein, 0-21 per cent, of fat, 2-04 per cent, carbo¬ 

hydrate. It contains no vitamin A or B but an abundance of vitamin C. 

In Japan2 an important cereal ranking next to rice and wheat is 

Italian Millet (Setaria Italica). Notwithstanding this protein is of 

vegetable origin, it proves to be very favourable for growth as shown 

by feeding experiment on rats. 
Certain proteins added to mung bean, or to white or red Sorghum 

vulgare, increase the fertility of mice (Sherman). The best supplements 

for a mung bean (Phaseolus aureus, Roxburg) diet are small quantities of 

fat-free peanut or gelatine, or of casein. The best supplements lor the 

white variety of edible sorghum are small quantities of mung bean, of 

fat-free soy bean, or of fat-free peanut. Not one of the foods tested as 

supplements to the red variety of Sorghum vulgare was able to raise 

the rate of reproduction of the first generation, nor the number of young 

of the second generation surviving the period of lactation, to normal. 

Casein, however, was a better supplementary food in a diet of red Sorghum 

vulgare than was mung bean, fat-free peanut, or fat-free soy bean. 

Morimoto (1918)3 states that, although rice is the important grain 

in Japan, the general belief that it is the principal food is true of the urban 

population only. The rural population use naked barley as their principal 

food. The soy bean is the most important legume in Japan. The 

Buddhists, forbidden to eat meat of any kind, early discovered that this 

legume would take the place of meat. The consumption per capita per 

annum is 0-386 bushels, compared with 5-32 bushels of rice. The daily 

consumption of cereals is, according to Morimoto : rice, 0-117 gallons, 

barley, 0-019 gallons, and other grains, 0-010 gallons. The most im¬ 

portant vegetables in Japan are sweet potatoes and a garden radish 

(daikon). Eighty and eight-tenths kilograms of sweet potato and 

55-9 kilograms of radish are used per person per year. The radishes 

are commonly used as pickles, which are eaten with plain boiled rice. 

Plums, mandarin oranges, persimons and pears are the most important 

fruits in Japan. Animal protein is mainly derived from fish. Meat as 

1 “ Studies on the Protein of 

Its Nutritive Value,” by Hara. 

League of Nations Publication. 

Buckwheat {Jagopyrum esculentum, moench) and 

From page 337, Progress of Nutrition in Japan 

2 “ Chemical Properties and Nutritive Value of the Protein of Italian Millet 
\Setaria Italica)," by Kondo, ibid., p. 331. 

3 From “ The Newer Knowledge of Nutrition,'1 McCollum and Simmor.ds. 
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llmos!etwo'ltinV,dely Uf e"OUgh t0 bC CaUed a most two million people are engaged in fishing and more than 400 

nit s of fish are caught m Japanese waters. The average amount of 

fish eaten per person per year is 17-625 kgms. or 49 grammes per day 

the cutth * fi h 1 amma‘ and P‘ant gr0Up' The fo™er Lludes 
the cuttle fish, the octopus and the shrimp. The latter includes two 

kinds ol sea-weeds. The consumption of beef is only about 1,535 lbs 

per annum. The consumption of fresh milk per person per year does 

not amount to a quart. Morimoto states that 2,089,731 dozens of cans 

oi condensed milk were used in one year. When one reckons the popula¬ 

tion of Japan as equivalent to 45,480,000 adults, this amount of condensed 

milk is insignificant. Other details concerning the Japanese diet will 
be found in table CXVIII below. 

Table CXVIII.—National Diet of the Japanese People. 

Consumption per man. 

Rice 
Barley (naked) 
Other grains 

Per year. 
5 • 32 bus. 
0-87 „ 
0-47 „ 

Per day. 
0-117 gals. 
0-019 ,, 
0-010 „ 

Total (grains) . . 6-66 ,, 0-146 „ 

Legumes 0-59 bus. 0 • 102 gals. 

Garden radishes 
Sweet potatoes 
White potatoes 
Other vegetables 

55 -9 kgs. 
80-8 ,, 
15 4 ,, 
56-7 ,, 

154 grms. 
991 

418 ” 
155 „ 

Total (vegetables) 208-8 „ 571 „ 

Fish 
Shell fish 
Sea-weeds 
Other water products . . 

17-6 kgs. 
2-2 „ 
1-2 „ 
1-8 „ 

49 grms. 
6 „ 
8 „ 
5 „ 

Total (water products) 22-8 ,, 63 ,, 

Beef and veal 
Pork, horse meat, mutton and goat 

meat 
Chicken 
Eggs (chicken and goose) 
Milk . . . . '. 
Fruits 
Sugar 
Salt . 
Tea 
Alcoholic liquor 
Tobacco 

1 • 58 lb. 

0-68 lb. 
0-27 lb. 
17 -8 pieces 
1 quart 
13- 5 kgs. 
14- 1 lb. 
39-6 lb. 
0-7 kg. 
38 pints 
1 • 5 kgs. 

1 • 9 grms. 

0-8 grm. 
0-4 grm. 
2-7 

37 grms. 
17 grms. 
49 grms 
1 • 9 grms. 
0-44 gill. 

4 • 1 grms. 

Table taken from “ The Standard of Living in Japan," by Morimoto, 1918. 

Philippine Islands.1—Apparently the average hilipino diet is 

deficient. This is evidenced by the frequency of beriberi and the very 

1 Roxas and Collado, “ A preliminary Critical Study of the F ilipino Diet, 

Philippine I si. Med. Ass., 1922, July-Aug., Vol. 2, No. 4, pp. 171-185. 
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cent-o£ 
the diet and that there is a deficiency of calcium. 

Rice forms 85 per cent, of the diet of the common people and as 

McCollum has shown, this is deficient in four respects-(l P°or quality 

and quantity of its proteins ; (2) poor quality of its mineral salts (3) he 

absence of vitamin B (because of polished rice). To these defects 

author adds another, viz., that rice is lacking in vitamin C, 
For the correction of the protein, vitamin and calcium deficiency of 

the Filipino diet, the liberal use of vegetables and milk is urged. In the 

fostering of dairy farming and vegetable growing lies the true solution of 

the problem. 
Sison1 criticizes the view expressed by various workers that the 

Filipinos are undernourished. He criticizes their conclusions on the 

ground that they are drawn from comparison with foreign standards 

and not from nutritional studies of the food requirements made on the 

Filipinos themselves. He considers that the importance of diet in 

the treatment of tuberculosis has been over-emphasized. He suggests 

that the inability of the Filipino to do strenuous work continuously is 

due not to under-nourishment, but to the excessively hot climate, and 

says that the Filipino when placed in a temperate country compares 

favourably with the white man in ability to withstand strenuous labour 

and hardship. From clinical observations on typhoid patients maintained 

on a low calorie value diet, he deduces that the Filipinos have a great 

reserve power to resist prolonged starvation. The author concludes 

that there is insufficient evidence for deciding whether or not the masses 

of Filipinos are undernourished. 

Concepcion- criticizes the statements and conclusion of Sison on the 

question whether Filipinos are undernourished. He points out that a 

■considerable amount of nutritional research has been carried out on the 

Filipinos themselves, and further, that comparisons between the basal 

metabolic rate of races as different as the Americans and the Japanese 

indicate that “ racial differences form a rather negligible factor in the 

-comparative study of basal metabolism.” He considers improper diet 

the most important factor in the development of tuberculosis, and refers 

to the anti-infective properties of vitamin A in the cod-liver oil used in 

the prophylactic treatment of pulmonary tuberculosis. The considera¬ 

tion of the alleged fitness of the Filipino in a temperate country is point¬ 

less, since he would be receiving a different diet. Sison’s statistics on 

typhoid fever are criticized, and the prevalence of beriberi in the Islands 

1 Sison, “ Are Filipinos Undernourished ? ” ibid., 1929, Vol. 9, pp. 5-9. 

2 “ Concepcion,” ibid., 1929, Vol. 9, pp. 43-56. 
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IS emphasized. The author considers that the Filipino diet is deficient 

of Drotei'am!nS “ r,eral SaltS> esPecial‘y cald™. and that the quality 
Ol p.ote n is low, and urges that the nutritional aim should be higher than 
a bare minimum standard of nutrition and growth.” 

Fish1 constitutes the principal protein food of a large majority of the 

people ot the Philippine islands. Tables are given showing the percentage 

} U ' 1carboh>'drate and ash and the calorific value of 40 species 
oi fresh fish, b kinds of preserved fish and a few common shellfish. The 

fish were purchased from various markets in Manila. Fresh fish has an 

cU erage protein content of 20 per cent, and a heat value of 99 calories, 

pei 100 grammes, while smoked or dried fish has as much as 45 per cent, 

of protein and a heat value of 237 calories per 100 grammes. Shrimps, 

have 22-7 per cent, protein and a fuel value of 98-8 calories per 10G 

grammes; lobsters, 21-64 per cent, protein and 98 calories; crabs, 

12-/9 per cent, protein, 5.04 per cent, fats and 99-3 calories; clams,. 

9-68 per cent, protein, 3-12 per cent, fats and 86-8 calories; oysters, 

6'76 Per cent, protein, 3-44 per cent, carbohydrate and 53-5 calories; 

and squid (pusit), 18-39 per cent, protein and 80-2 calories. Plain 

roasted bangos or milk fish has 30-29 per cent, protein, 3-84 percent. 

lat.s and 159-9 calories per 100 grammes. Bagoong alamang, a partly 

fermented hilipino food made from small shrimps, has 12-45 percent, 

protein and 69-3 calories per 100 grammes. 

Beriberi- is a prevailing disease in the Philippines. It is decreasing 

in Manila but slightly increasing in the Provinces. The importation 

of rice has relatively increased during the last three years, although the 

local production has also increased. Correlation exists between the 

local production of rice and the incidence of beriberi. Beriberi is prevalent 

from October to January, and although widely distributed in the islands, 

there is a wide variation in the rates of mortality. The labouring 

and poor classes are mostly affected. The diet of beriberi families 

as found by investigation, although varied, seems to be inadequate in 

amount. 

Fiji.—I am indebted to the Chief Medical Officer for particulars of 

the Hospital, Asylum and Prison Diets of Fiji. In a covering letter he 

states that there are no diseases due to avitaminosis there with the rare 

exception of cases of beriberi among Chinese. 

1 Valenzuela, " Composition and Nutritive Value of Philippine 1-ood Fishes,”" 

Ph. J. of Sri., 1928, Vol. 36, pp. 235-242. 

- Report of 1th Congress F.E.A.T.M., Calcutta, 1927 
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TABLE CXIX.—Colonial War Memorial Hospital. Dietary Scales. 

A—RATION SCALES. 

European Staff.—Daily Diet Scale per head. 

Bacon or fish 3 os. ; bread, 1*1 *; 

Mto^S^2oi.;ntoS.g8o“';' or m'utton,'12 oz. ; sugar (brown), 2 os.; sugar 
{white), 4 oz. ; tea, 4 oz. ; fresh vegetables, quantity sufficient. 

Monthly Issue for European Staff and Patients. 

Arrowroot, 56 lb. ; pearl barley, 6 lb. ; cornflour, 12 lb-; ^aoib ^cheese 
04 lb ■ sa^o 6 lb. ; tapioca, 4 lb. ; biscuits, 20 lb. ; butter (salt), 30 lb. , cliet; ; 
31b ; essence, 4 bottles ; pea-flour, 4 tins fruit (tinned), 18 tins ; 1 lb. , 
unions 04 lb • pepper 4 lb. ; pickles, 4 bottles ; baking powder, 1 lb rennet, 
3 tubes ; salmon (tinned), 6 tins, ; sauce (L. & P.), 6 bottles (4 pint) ; salt, oO 
golden syrup, 6 lb. ; vinegar, 2 pints ; flour, 35 lb. 

This represents the supply for an average number of patients ; alternatives aie 

permitted 
Monthly Issue of Stores. 

Soap, 181 lb. ; blue, 24 oz. ; [starch, 151b.; sandsoap, 20 blocks ; turpentine ; 

bees-wax. 

European Patients. 

Daily issue.—Bacon or fish, 3 oz. ; bread, 1 lb. ; butter (fresh), 2 oz. ; cocoa, 
4 oz. ; coffee, 4 oz. '< eggs, - J dripping, 1 oz. ; jam, 1 oz. ; milk (fresh), 3 pints , 
oatmeal, 4 oz. ; potatoes, 12 oz. ; beef, 8 oz. ; or mutton, 12 oz. ; sugar (white), 
4 oz. ; sugar (brown), 2 oz. ; tea, \ oz. ; fresh vegetables, quantity sufficient. 

Light diet.—Daily issue : As full diet, without meat, with such extras as are 
ordered by the Medical Superintendent. 

Milk diet.—Milk, three to four pints daily, with or without rice-water or barley, 
v'ater, or soda-water. Albumen-water, chicken or other broth, egg-flips, &c., are 
extras at the discretion of the Medical Superintendent. 

Native Patients 

Full diet.—Breakfast and tea : Bread, 4 lb. ; tea, £ oz., sugar, 14 oz. ; butter, 
4 oz. ; milk, 2 oz. Dinner : Rice, 5 oz. ; meat, 6 oz. ; or dhal, 2 oz. ; or fish, 
6 oz. ; vegetables. 

Light diet.—Breakfast, dinner and tea : Bread, 4 lb. ; milk, 1 pint; arrowToot, 
4 pint 

Milk diet.—Milk, three to four pints daily ; yams, 10 lb. ; or dhal, 7 lbs. ; or 
kumalas, 8 lb. ; may, if procurable, be substituted for rice and bread for patients, 
nurses and students. 

Native Students. 

Daily.—Bread, 2 lb. ; meat, 8 oz. ; or fish, 8 oz. ; sugar, 3 oz. ; rice, 5 oz. ; 
butter, 1 oz. ; milk, 4 pint ; tea, 4 oz. ; vegetables. 

Monthly.—Soap, 2 lb. ; blue, 4 oz. 

Native Nurses. 

Daily.—Bread, H lb. ; meat, 6 oz. ; or fish, 6 oz. ; sugar, 3 oz. ; tea, .1 oz 
rice, 5 oz. ; milk, 4 pint ; butter, 1 oz. ; vegetables. 

Monthly.—Soap, 2 lb. ; blue, 4 oz. 

Daily.—Bread, 14 lb.; 
hee, 1 oz. 

Monthly.—Soap, 14 lb. ; 

Servants. 

rice, 5 oz. ; dhal, 3 oz. ; sugar, 3 oz. ; 

curry powder, 6 oz. ; mustard oil, 1 pint. 

tea, 4 oz. ; 
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B. 
Table CXX. 

-PUBLIC LUNATIC ASYLUM RATION SCALE 

European Attendants. 
Daily : Oatmeal or rice, 4 oz • broaH i m . m 

potatoes or vegetables grown on station, 12 oz. ; butterV oz" -^tea 4i°Z' ; 
sene, 4 pint : iam 9 n, . Qr.aT, o __ . ... ’ UULier. * oz. , tea, 4 oz. ; kero- 

i 02 • T eggs,'2; dripping, 1 oz.’-“ bacon™ oz“ PIflour 5°rnfl°ur’ * oz'; starclb 
fresh vegetables (bought), q.s. ' ' ° ’ 2 OZ' ’ sandsoaP. £ oz. ; 

European Patients. 
Daily ; Bread, 12 oz. ; meat 8 oz • dno-ar 9 . , 

? DinT- 2 'a, ; T’ °r coc°a' 2 Pin,s ‘ tapioca! 1 o° “ janT IT'- nStt 
A1’ " • oat'oca!- ™e, sago, or cornfloor, 3 oz. ; soap. 2 oz. ; eggs 2 vcietab S. 
(fresh) ; flour, 2 oz. ; sandsoap, | oz. ; tobacco, * oz 88 ’ 'e®etables 

Native Patients. 

Daily : Bread, 2 lb., or native 
2 lb. ; meat, 4 oz. ; sugar, 2 oz. ; 
tobacco, 5 oz. 

vegetables grown on station, 10 lb., 
butter, £ oz. ; tea, coffee, or cocoa, 

or rice, 
2 pints ; 

Native Attendants (Samoans). 

Daily : Bread, 2 lb. ; meat, 8 oz. ; sugar, 3 oz. ; butter, 1 oz 
kerosene, 34 oz. ; yams, 2£ lb. ; soap, 4 oz. ; tobacco, 1 oz. 

tea, J oz. ; 

Servants. 

Daily : Bread, 1£ lb. ; sugar, 2 oz. ; rice, 5 oz. ; 
(monthly), 1 pint ; dhall, 2 oz. ; tea, 4 oz. 

curry, £ oz. ; mustard oil 

Table CXXI.—European Prisoners. 

Punishment 
Diet. 

If not perform¬ 
ing hard labour. 

Hard labour 
Diet. 
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. 
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. 

E
v
e
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in

g
. 

oz. oz. oz. oz. oz. oz. oz. oz. oz. 
Meat, without bone, un- 

uncooked _ 
: ^ 8 . 

or Fish, tinned .. — — — — 4 — — 8 — 

Bread 8 — 8 8 — 8 12 — 8 
Potatoes, uncooked — 16 — — 16 — — 20 — 

or Native vegetables, un¬ 
cooked 

< 
,6 _ _ 16 — — 20 — 

or Rice, uncooked — 4 — — 4 — — 5 — 

Green vegetables, uncooked — — — — 6 — — 6 — 

or Dried vegetables . - — — — £ — — £ 
Flour — — — — — — — 

Oatmeal, uncooked — — 2 — — 2 2 — 2 

Coffee — — i — i i — i 

or Cocoa — — — i 1 — i 

or Tea — — £ £ 
1 
1 

ufftcie 

£ 
1 
I 

nt. 

— £ 
1 
1 

Sugar — — — 1 
1 

Quan 
Milk . 
Salt and pepper tity s 
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Table CXXII.—Indian Prisoners and Asiatics. 

If not 
performing 

hard labour. 

Hard labour Diet. 

Punishment 
Diet. 

six 
First 
months. six 

After 
months. 
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oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. oz. 

Native vegetables _ — 24 — — 32 — — 32 — 32 
6 or Rice, uncooked 8 — 8 6 — 6 8 — 6 6 

Bread . . — — — 8 — — 16 — 8 16 — 

or Flour, uncooked — — — — — — — 12 — — 12 — 

Dhal, uncooked — — — — — 2 — — 2 — — 2. 

Curry powder — — — — — i — — i — — i 
Sugar .. — — — 2 — — 2 — — 2 

1 Mustard oil 
Green vegetables 

i 
nt. 

T 

6 

Chillies 
Salt Qua ntit y su fficie 

Table CXXII I.—Fijian Prisoners and Polynesians. 

Hard labour Diet. 

If not 

Diet. performing 
hard labour. First After 
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'Z£rkz£?t (“ Report for ,927> 

fr - 33 “ns with'3 
death. In addition there were several hundred mild ca^es treated L 

on -pa lents. It was confined to the Indian population and broke out “ 

ererv Indian settlement in the colony. Multiple retinal hemorrhage 

vere common , other patients showed neuro-retinitis without htemorr- 

ge, or optic neuritis. The cause was for long undecided, but appeared 

to be some article of food used by Indians and not by others ZZd 

hi EnglandPeCTh T 7** Undertaken both ^ally in Fiji and 
in England. The doubt was solved in a dramatic wav at the Suva Gaol 

where the rations distributed to each man are accurately known. Apart 

rom extras medically ordered, members of the cook's mess are the only 

ones to receive them, namely, an extra pot of curried vegetables, and an 

extia ration of mustard oil, 1J oz. in place of $ oz. given to the prisoners. 

Three members of the cook's mess developed epidemic dropsy in quick 

succession ; no other cases occurred in the gaol and withdrawal of the 

mustard oil and substituting coco-nut oil and Oilman's mustard resulted 
in no further cases occurring. 

Epidemic dropsy in Fiji showed remarkable sarcoids, cauliflower-like 

haemorrhagic growths, varying in size from that of a pea to that of a 

walnut, each pedunculated. They bled readily and very profusely. 

The same had previously been noted in the Calcutta epidemic of 1926. 

Papua.1 Beriberi was once very rife in native labour camps and in 

gaols. The replacement of ^ of the rice ration by wheatmeal has led 

to an enormous improvement in this respect. Ulcerative conditions of 

the mouth, often in epidemic form, have given rise to much trouble. 

The author regards these conditions as being scurvy in the sense that a 

deficiency of xitamin C leads to a susceptibility to such conditions. Such 

cases clear up satisfactorily only if fresh food is added to the diet, or 

germinated peas are given. Epidemics of eye trouble leading to pan¬ 

ophthalmitis have occurred and the author is satisfied that a deficiency 

of vitamin A was the cause, hollowing such an epidemic in one centre 

of native labour employment, there are now signs of an undue proportion 

of tuberculous cases which with other evidence has led to the suspicion 

that it is .mainly a lack of vitamin A which makes so manv native races 

so susceptible to serious tuberculous infection. 

Tokelan (Union) Islands.—Mackay,2 who conducted a medical 

survey of these islands, says that coco-nut and fish are the staple food¬ 

stuffs. Pigs and fowls are plentiful, but are only eaten on special occa¬ 

sions. There is an edible pandanus, the fruit of which is eaten, but the 

1 Strong, “ Food Supply for Natives in the Territory of Papua,” Med. J. of 

Australia, 1927, Vol. 1, pp. 607-609. 

- Mandated Territory of Western Samoa. Annual Report, 1928, p. 16. 



191 
A SURVEY OF TROPICAL DIETARIES 

taro, the bread-fruit, and the banana, which are so abundant m Samoa, 

are luxuries in these isles. Notwithstanding the coco-nut and fish diet, 

the physique on the whole is splendid, and the general health good. 

Pleasant Island (Islands of Nauru in the Pacific).1—The law has 

denied the Nauruan his fermented toddy, his elixir of life with regard 

to B-vitamin, and thus his appetite and strength ; but it does not deny 

him, and so negatively encourages, the consumption of unlimited quan¬ 

tities of sugar, which causes, through the parent, the death under six 

months of age of 40 per cent, of the infants born in a year. The law 

denies the natives polished rice owing to its lack of B-vitamins, but it 

exercises no authority over the consumption of white Hour and tinned 

meats which likewise contain no B-factor. 

Thus the law, in an earnest endeavour to conserve the health and 

happiness of those people for whom it is responsible, has unconsciously 

set up a vicious circle—greater royalties to the natives as landowners have 

led to a decreased consumption of wholesome native foodstuffs, to greater 

ingestion of preserved innutritious European foods, and hence to greater 

idleness, lethargy and disease. An endeavour has been made to rectify 

such errors. It was realised that the necessary balance of dietary factors, 

compensated fully in the original coco-nut products and fish regime, was 

disturbed in the exclusion by law of fermented toddy, rich in B-factor, 

and in the instinctive substitution and adoption by the native of sugar, 

white flour and tinned meats, totally lacking in all factors. A report 

embodying such facts was accordingly drawn up and submitted to the 

Administrator, who put into force the following recommendations 

suggested : that wholemeal flour be made the staple cereal of the island, 

and the people be encouraged to eat wholemeal bread ; the sale of sugar 

be limited to one pound, per adult, per week ; sweet potatoes be intro¬ 

duced, and the value of brown rice, eggs and condensed milk be stressed ; 

toddy and its dregs should be consumed each morning and evening ; 

and all babies should be supplied with an emulsion of toddy yeast and cod 
liver oil. 

1 he idyllic life of the native2 of the Pacific isles becomes on exami¬ 

nation a miserable struggle for existence. Diet consists very largely of 

carbohydrates, and among growing children, entirely of carbohydrates, 

if certain edible native leaves are excepted. McCay has demonstrated 

the gieat importance of sufficient protein in a tropical dietary, and how, 

when all other factors are equal, the protein consumed determines the 

physique, resistance to disease, and the martial superiority of a tribe 

or race. In Northern Melanesia, pigs are becoming more scarce, and the 

natives lack initiative and energy, which is characteristic of the excess 

' Bra>'- Trf*f- R°y■ Soc. Tvop. Med. and Hyg., XXI, 1 June, 1928 

2 Cilento, “ Diet and Nutrition in Northern Melanesia,” Supp. to Med. T of 
Australia, 1927, No. 5, pp. 150-153. 

(b 13101)Q 
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cai boh> drate eater. Ihe only fats obtained by natives are very small 

quantities of animal fats (often a monopoly of the old men of the tribe) 

and a few vegetable fats. The native diet consists of taro (dasheen), 

which is the staple, with banana, sweet potato, crude sago, tapioca and 

yam as secondary foods. Analysis shows that taro is deficient in protein 

and fat, grossly so in vitamin A, quite lacking in vitamin C. Balance 

with protein and edible leaves is only obtained irregularly, whilst inland 

villages are almost deprived of salt ; and of all the tribes those deprived 

of salt are the poorest and least advanced. 

Saint Denis', and probably the whole island, does not contain all 

the foodstuffs capable of forming a good and biologically well-balanced 

diet. The diet is deficient in quantity, is lacking in vitamins, animal 

proteins and fats. In some parts of the island, iodized salt ought to be 

distributed, for endemic goitre is common. 

We may now conclude this chapter by referring to a most interesting 

Report by Roubaud on Calmette’s Commission of the Colonial Science 

Academy of France. I am indebted to this Academy for a “ proof copy 

for discussion,” and it is entitled “ A Report on the Under-Nutrition of 

Natives in the French Colonies.” It is pointed out that under-nutrition 

is the fundamental cause of the depopulation which is proved to be taking 

place in these Colonies. There is a general lack of animal protein only 

compensated in a few places where sea or river fish is obtainable. "\\ hen 

such food is available, as in the French Gaboon and in Indo-China, the 

natives of those regions surpass the uplanders in physical strength. 

In Cambodge the birth-rate is only raised in fishing villages where the 

river fish maintain many natives. 
Deficient nitrogenous food is a particular menace in tropical forests, 

e.g., in French Equatorial Africa. In the French Gaboon, Middle Congo, 

and the Oubanga region cannibalism exists, the birth-rate is low, nutrition 

diseases are rife and lack of protein in the dietary is most marked. 

Pastoral and agricultural people such as those of Algiers, Morocco, French 

Sudan, and Madagascar, escape these perils to a certain extent, but even 

here improvidence, drought, locust or infectious disease may precipitate 

a similar disaster. Such a disaster occurred in the Tchad region in 1913, 

and threatened the life of half the inhabitants, especially in the Northern 

and Eastern Provinces. In Madagascar the greater part of the original 

inhabitants are on their way to extinction. 
The cause of such a declivity is always the same : precarious means 

of existence, under-nutrition, periodic famines, succession of scanty 

c ops no permanent tenure of land or settled family life. Even where 

cultivation as that of rice in the far East, appears to be regulated and 

controlled to meet local requirements, nutrition is not infrequent y 

: Ozouk " I a Ration alimentaire i la Reunion et cn particular 4 Saint-Denis, 

Rev. %yg.et ie Med. Preventive, 1927, Vol. 49, pp. 742-/60. 
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affected by insufficiency of some important element in the die >. 

Such is the case in Cochin China among the Annamites accord g 

Dr Montel of Saigon. They live almost exclusively on rice, which is 

poor in protein and mineral salts, deprived ol much of its nourishmen 

bv polishing, for with the pericarp go most of the phosphorus, vitamins 

and nitrogen-containing elements. They are forced to rely on occcasiona 

fish, a taste of meat or nuoc man, without which they would lack protun 

entirely. It is the same in Annam according to ladiera ; most ot t ic 

inhabitants fail to satisfy their appetite throughout part of the year, 

subsisting on but two meals a day. Many of them eat nothing but rice 

for part of the year, alternating with potatoes and cassava during the 

other part. The dishes which accompany this fare are inferior pickles, 

vegetables, soups flavoured with condiments, occasional fish and laiely 

meat. The race suffers from such a regime. As an example may be 

given the Annamites who were sent to France during the war as com¬ 

batants or in labour corps. Puny and sickly at first, the greater 

number became strong and vigorous, only to lapse some years after 

repatriation into the wretched state from which they had emerged. 

Some figures may now be given to show the extent of depopulation. 

For instance in French West Africa, where nearly all the native races 

are prolific, the density of the population is extremely meagre, varying 

from 3 to 5 inhabitants per square kilometre to 6 or 10 in the denser 

colonies. In French Equatorial Africa, the most backward of the colonies, 

the total population is computed to be three million for an area four times 

the size of France. In Madagascar, in spite of a high birth-rate, the 

increase in population is not sufficient, because there are only 3,500,000 

people in an area larger than France. In French India, in 1911, there 

were 272,850 inhabitants, in 1920 only 265,000 people. In New Cale¬ 

donia, where conditions are even worse than in Equatorial Africa, the 

census shows a reduction of the population by half in thirty years. 

The causes of depopulation are various : malaria, smallpox, syphilis, 

trypanosomiasis, bad hygienic conditions, alcoholism, etc., yet all these 

causes exeit their maximum effect in times of distress. Adequate nutrition, 

therefore, is the most important factor. The recommendations of this 

paper with regard to remedial measures are discussed in Chapter X. 

Note.—As the contents of this chapter do not lend themselves to a concise 

summary, they are discussed systematically in Chapter VII 
(b 13101 )q ' 



The (importance of Nourishment 

in relation to Health 

Reasons why “Ovaltine” ensures Qood Health 

T^HE human organism is in a constant state of destruction and 
A repair. Every movement, every effort of will, involves a 

disintegration of cellular tissues. The only restoring agent is 
the nutritive elements obtained from food. Inadequate or 
improper nourishment inevitably leads to loss of health. 

Since health is dependent upon correct nourishment, it follows that 
the greatest care must be taken to ensure that the food eaten yields 
sufficient of these nutritive elements and that the elements are 
balanced in accurately adjusted proportions. 

“Ovaltine” is appreciated all over 
the world because it is nourishment 
in a complete form. It contains 
every element and factor which 
modern dietetic science has pro¬ 
claimed essential. These elements 
are in the proportion best adapted 
for healthy nutrition. All the acces¬ 
sory food factors (vitamins) are 
present in correct ratio, while the 
digestive enzymes from the malt 
extract content render it of marked 
service to increase the digestibility 
and hence the nutritive power of 
other foods. 

The composition of “Ovaltine” 
explains the wonderful food value it 
possesses. Ripe barley malt, creamy 
milk from England’s richest pastures, 
eggs from our own and selected farms, 
and cocoa. These choice natural 
products are acknowledged by die- 
tists as being those richest in nutri¬ 
ment for restoring the depleted cells 

of the body and for building up the 
reserve of strength and vitality neces¬ 
sary to maintain health and to ward 
off epidemic infections. 

As evidence of the high nutritive 
value of “ Ovaltine ” it may be men¬ 
tioned that one cup of “Ovaltine” 
contains more nourishment than 12 
cups of beef tea or 3 eggs. 

Scientific research and practical 
experience continue to confirm that 
no other food compares with 
“Ovaltine” for presenting in a 
highly concentrated form the vital 
elements needed for giving and 
maintaining health, strength and 
vitality. 

“Ovaltine”—taken hot or cold— 
forms a delicious beverage and a 
complete, easily digested and all- 
nourishing food. Cold “ Ovaltine ” 
especially presents an ideal form of 
nourishment for use in the tropics. 

OV/ILTINE 
FOOD BEVERAGE 

Builds up Brain. Nerve and Body 

' Ovaltine'’ is sold hv all Chemists and Stores throughout the British Empire. 
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“EDME” 
GOLD MEDAL 

MALT EXTRACT 
“ EDME ” is a Scientific preparation of Pure English Diastatic Malt 
Extract. It was first prepared in 1895 at the Mistley Works, Essex. 
Since then the demand for “ Edme ” has steadily increased year by year. 

To-day it is the 

Best that Science and 
Money can produce. 

“ Edme " Ltd., by carrying out the policy of installing only the most improved and modern 

plant, of exercising the greatest care and attention, aided hy the ablest scientific advice and 

research in their process, and backed bv their many years’ practical experience, can now 

claim to produce the most perfect Malt Extract. 

All their Malt Extract is manufactured solely from the choicest and most carefully selected 
barleys, which have been malted under the best possible conditions, in the most up-to date 

makings, and the process of extraction has been most carefully carried out under strictly 
hygienic conditions in the pure atmosphere or the country, far removed from the polluting 

influences of large towns. 

NOTE THESE POINTS; 

1. “Edme” is an absolutely pure Extract of Barley Malt. 

2. “ Edme ” is free from starch, and contains perfectly assimilable 
sugars and proteins. 

3. “Edme” contains active digestive ferments and vitamines 
and is a true food. 

4. “ Edme ” can b2 taken by old and young with complete safety. 

5. “ Edme ” helps baby to digest his food and is a sure preventive 
of rickets. 

6. “ Edme is invaluable to the dyspeptic and the convalescent. 

7. “ Edme with Cod Liver Oil makes the oil palatable, and 
helps it to digest. 

8. Edme in combination with the finest guaranteed non- 
freezing Norwegian Cod Liver Oil contains all the necessary 
factors for building up the system. 

9. Under the “ Edme” process “Edme” Malt and Cod Liver Oil 
will not ferment, and it can be stocked up to six months 
without deterioration. 

Write for samples and quotations. 

Special prices to Hospitals, etc. 

EDME Ltd. 
122 REGENT STREET 
LONDON :: :: w 1 
Works MISTLEY, ESSEX. 



Peek Frean’s 

THE BRITISH WHOLE WHEAT CRISPBREAD 

Vita-Weat contains every 
part of the wheat berry. 

It is an article of diet combining the nutritive and 
health-giving properties of the best wholemeal bread 
with the palatability of the white loaf, at the same time 
ensuring an easily digested product with a high Vitamin, 
Caloric, and Protein content. 

Manufactured exclusively by : 

PEEK FREAN & CO., LTD., LONDON, ENGLAND. 



CHAPTER V 

TROPICAL FOODSTUFFS 

protein diet-List of vegetables and fruits-Vernacular names, description and 

uses of. , 

The following are the principal sources of information consulted in the 

preparation of this Chapter . 
Food for the Tropics, Macknight, Thacker and Co 1904. 

Byzm and Archibald, Vol. I, Oxford Medical Publication, 1921. 

Kew Bulletin, Additional Series No. IX. 
Encvlobadia Britannica. . „ . v, 
Vegetables for the Tropical Home Garden, Butler, United Fru.t Co, Boston, Mass. 

I.—ANIMAL FOOD, MEAT. 
In many parts of the tropics meat is difficult to obtain, for in the 

smaller towns a butcher cannot always dispose of a whole carcass 

profitably. Another difficulty is to ascertain the health of the animal 

that has been killed, for in many cases natives do not hesitate to sell the 

carcass of an animal which has died from disease. 

Meat Inspection.—In the absence of regularly appointed health 

officers, it is advisable for all meat to be inspected by a medical man 

before being eaten. Beef is not, as a rule, available except in large centres. 

It is often tough and stringy, the fat is of a darker yellow than normal, 

and it is very prone to parasitic infestation. When inspecting meat that 

has been hung some time, it is a good plan to cut down on the bone, 

when any early decomposition may be readily detected by the odour. 

Distinguishing features of horse and goat.—In native markets 

horse flesh is sometimes passed off as beef. The following are distinguish¬ 

ing features (Jameson and Marchant) : “ Horse flesh is dark and coarse, 

with a rather sickly odour, soapy feel and yellow fat. The horse has 

eighteen pairs of ribs (ox, thirteen) and the bones generally are larger. 

Occasionally the fat and bones are removed from the flesh. Horse flesh 

contains more glycogen than ox flesh. This may be tested by treating 

a decoction with a few drops of iodine potassium iodide solution, when 

a violet coloration is produced. The horse’s liver has three lobes (ox, 

four) and no gall bladder. The kidney is not lobulated. There is no 

bone in the inter-auricular septum of the horse’s heart as there is in the 

ox’s. The horse’s tongue is rounded and the ox’s pointed.” 

Mutton is largely used and in Indian stations “ mutton clubs ” 

exist with one or two killings weekly. In calculating a dietary, the amount 

ol proximate principles in various meats as given in text books is not 

197 
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hvP20aWe ‘° r°PiC,al “ndi,ions- Thc Protein is less assimilable probably 
by 20 per cent., and the fat may be almost absent y 

Goat flesh is often available when no other meat can be obtained and 

fleeted Coat ‘""if"8,,0' 8°atS " thC tr°picS i$ a subiect too much 
thfn She f W ,S ' °" SCanty pasture' they are more hardy 
t sheep, and are valuable for their milk as well as their flesh. Many 

almos? he? r*' ,arnd S°mC °f the larSe “Pantry goats 
I “ ° a < a ’ ma>' be acclimatized to the plains and bred in 

wl?rnf' '‘0Ung kWS are te',der and palatable’ but as goats 
grow older they become stringy and their meat develops an objectionable 

odour. The following points differentiate goafs meat from mutton: 

.oat s meat is generally paler than mutton. The fat is located around 

the kidneys and there is but little in the subcutaneous tissue. The meat 

has a characteristic odour, especially in male goats. 

Other meat— Rabbits can be reared in many parts of the tropics, 

and are well worth the trouble of keeping, as their meat has a different 
flavour from other and is a welcome change. 

Pork is rarely eaten by Europeans in the tropics as the unclean 

habits of the pig render it the harbourer of every possible parasite. In 

sparsely populated districts, however, jungle pig may be considered 

relatively clean and is certainly a delicious morsel. 

Venison abounds in country districts and makes a welcome change 
from other meats. 

\\ hile the European will be content with deriving his meat from one 

of the above sources, the native eats almost all forms of meat from rats 

and small mammals to man himself. Tiger flesh is considered a luxurious 

delicacy by some palates, monkey is extolled by another, while hedgehogs 

and porcupines are the dream of the epicure. 

Fowl.—When no other meat is available one is reduced to the “ eternal 

fowl. This much maligned feature of tropical dietaries improves on 

cultivation. The average fowl bought in the bazaar is scarcely fit for 

consumption, but if kept a week or two in a wider space and well fed, 

it puts on weight and becomes more palatable. In many parts of the 

tropics English breeds of poultry are available and a small chicken farm 

may with advantage be attached to the bungalow. Jackals, human and 

other, are best warded off by burying the wire netting to a depth of 2 feet 

under the ground, and supporting it on uprights some 7 feet high. Such 

a fence is impossible to climb, while if the long feathers in the fowl’s 

wings are clipped, they will not be able to fly over. There seems to be 

considerable scope for castration and the rearing of capons. 

The supply of domestic fowls can often be supplemented by the 

shooting of wild fowl and the various game birds. Legislation is required 

in many places to enforce a close season, and thus prevent the extermina¬ 

tion of wild game which now threatens. 
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The supply of animal food-protein and fat-is such a pressing need 

in the tropics that all possible channels should be exploited to the utmost. 

The subject is referred to in Chapter X. 
Eggs.—Eggs, containing as they do all the requisites for making a 

chick, are a most valuable food, while the surrounding shell and the 

process of cooking by boiling render them free from contamination in 

handling. Although in many cases of small size, they may be improved 

by attention to the breeding of the hens, who will need a liberal diet to 

continue laying well. 
Milk.—Milk is specially considered under Infant Feeding in the 

Tropics, pages 304 to 312. A few general considerations may be men¬ 

tioned here. The keeping of cows in the tropics is fraught with much 

difficulty. In the town they often are left to wander round the streets, 

while in country districts they graze in the shade of the jungle and often 

fall a prey to wild animals. In certain parts, interest has been aroused 

in improving the breed and there are some experimental stations for 

this object in India. Even the importation of home stock only gives a 

temporary fillip to the local breed, and poor pasturage and climatic 

conditions produce a gradual deterioration. Indeed, the native owner 

is averse to possessing valuable stock, which is so prone to loss by 

disease or injury, and prefers to draw his seer of milk per cow rather than 

copy English methods. 

In other regions, trypanosome infection prevents the keeping of 

cattle and reliance has to be placed on tinned supplies of milk. 

Milk of various animals is commonly used in the tropics: cow, 

buffalo, goat, ewe, camel, ass and mares. Almost all milk sold in the 

market is adulterated and usually with impure water. Buffalo milk, on 

account of its high fat content, is not so easily digested as cow’s milk 

and is unsuitable for infants. It is, however, the chief source of cream, 
especially in India. 

Various varieties of fermented milks are used in the tropics. Kous- 

miss is a fermented mare’s milk and is used in Central and South-Western 

Asia. It contains less than 2 per cent, of alcohol. Kephir is a fermented 

cow’s milk, first introduced in the Caucasus. Both varieties are more 
easily digested than ordinary milk. 

Maynard1 considers that the fat, protein and lactose content of milk 

cannot be influenced in any permanent way by the nature of the feed. 

I he percentage of calcium and phosphorus cannot be increased by supply¬ 

ing more of them m the feed, nor by irradiating the animal, and the 

evidence with respect to the feeding of cod liver oil is either inconclusive 

or negative. The percentages of calcium and phosphorus in milk remain 

constant despite the most adverse conditions of feeding. On the other 

hand, the iodine content of milk can be materially increased by feeding 

Maynard, L. A., Cornell Vet., 1929, V. 19, pp. .124-38. 
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r 10(iine ThS’ ,bUt U is Considered doubtful if the iron content can 

The fnihcantly ^nd constantly ^creased by feeding with iron compounds. 
he influence oi feeding conditions upon the content of milk in the different 

vi amins is complex, and it is not considered to be an economic proposition 

o require special types of feeding to give high vitamin content It 

would be impracticable to control the vitamin content. 

According to Pigneur1 the native cow in the Ruanda district of 

Africa yields a milk very rich in protein, fat and lactose. The mean 

of -00 analyses gave the following figures : lactose, 10 per cent. ; fat, 

0-5-/ per cent.; and protein, 6-9 per cent. It was not uncommon to 

line 10 per cent, of fat in individual samples. In view of the richness 

of this milk, Europeans who bring up infants on cow’s milk in this district 

are advised to modify the usual formula and to add more water and less 

sugai than they would in Europe. It may sometimes be necessary to 

remove part of the fat before the mixture is made. Eor the first three 

months of life a mixture of three parts of this milk to two parts of water 

has been found satisfactory. 

According to h ooy2, who has paid special attention to the hygiene of 

milk in the tropics, the bacterial count is an important means of ascertain- 

ing the hygienic condition of the milk. As during the first hours after 

milking there is generally a drop in the bacterial count (period of incuba¬ 

tion), the milk should be delivered to the consumer early. A high 

bacterial count indicates either that the milk has been kept too long or 

that it was soiled before the delivery. Fifty-five per cent, of the milk 

supplied by dairies situated inside the town of Sourabaya appeared to 

have a satisfactory count (500,000 per c.c.), while only 14 per cent, 

of the milk obtained from dairies outside the town gave such a low 

bacterial count, 30 per cent, of the latter showing bacterial counts of 

10 million and more. He suggests that these facts indicate the advisa¬ 

bility of obtaining milk either from dairies situated inside the town, or 

from places from which it can be delivered to the consumer during the 

period of incubation. 

Brief particulars of some of the proprietary preparations for use in 

the tropics may be mentioned here. 

Hor/ick’s Malted Milk yields on analysis3:— 

Table CXXIV. Percent. 

Fat .. . . . . . . • • • • 8-78 
Protein .. .. .. .. .. •• 16-35 
Dextrin .. .. .. .. •• • • 18-80 
Maltose and lactose .. .. •• •• 49-15 

(Total soluble carbohydrate, 67-95 per cent.l 
Ash .. .. '. 3-86 
Moisture .. .. .. .. •• •• 3-06 

1 Pigneur, G., Ann. Soc. Beige de Med. Tvop, 1929, V . 9, pp. 9-12. 

- Foov, J. P., Nederl-Ind. Bladen v. Dievgeneesk, 1929, V. 41, pp. 25-38. 

3 Flolt, Diseases of Infancy and Childhood, 2nd Edition. 
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It contains vitamins A, B„ B, and D, but in infant feeding fruit juice 

should be given to provide vitamin C. It contains no free starch andIn 

added cane sugar ; it requires mixing with water only' (s«’ page d( V 

The Edme Malt Extract is referred to on page 195. It ke p. 

the tropics and can be supplied at special rates for hospitals. 

Numol.—One of the best tonic foods for use in the tropics is the 

Extract Nutriens of hospital days, now known as Numol (see page 20). 

This consists of malted carbohydrates, proteins, fat, lecithin-ovo, 

glycerophosphates, hypophosphites, diastase and lemon. The content 

of absolute animal fat (butter, vitamin A bearer) is 12* per cent., while 

vitamin B is assured by the inclusion of lecithin and malt. The food 

value of lecithin-ovo is about four times that of bone marrow extract, 

while if that of Numol is put at 100, tests in the Biochemical Laboratory 

of Newcastle College of Medicine give the following comparative values : 

cod liver oil, 94 ; egg yolk, 68 ; and butter, 53. Its vitamin content 

makes it a valuable adjuvant to treatment by irradiation. Unlike so 

many tonic-foods, Numol is extremely palatable, having a cieamy, 

butter-scotch-like taste. Bought in bulk, it costs a third of a penny a 

dose, and it certainly deserves special recommendation as a prophylactic 

and curative agent. 
Ovaltine is a combination of malt, milk and eggs flavoured with cocoa, 

and on analvsis vields :— 

Table CXXV. 

Protein 
Fat 
Soluble carbohydrates— 

Reducing sugars 
Dextrin 

60 • 1 per cent. 
7-8 j > 

Insoluble carbohydrates 
Ash 
Organic phosphorus, calculated as P2Os 
Diastatic power 

14 -2 per cent. 
8-01 

67-9 
Nil. 
3-76 „ 
1 -18 

25° Linkr. 

It contains neither starch fibre nor husks of grain. Being manu¬ 

factured at low temperatures, the original vitamin content of the con¬ 

stituents is conserved. The calorie value of ovaltine is 1,864 calories 

per lb. It is easily digested, readily assimilated, palatable, soluble, of 

high nutritive value and of reasonable cost. Taken hot at bedtime it is 

a good sleep-inducer, while served cold, in glasses, with ice, it forms a 

delicious beverage in the tropics (see page 194). 

Sanatogen, which was first introduced to the medical profession about 

30 years ago, is a scientific combination of 95 per cent, of pure, specially 

prepared casein and 5 per cent, of glycero-phosphate of sodium, the latter 

being one of the constituent elements of lecithin, the phosphorus- 
containing substance of the body 
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Sanatogen has, during the long period of its existence, been subjected 

whichTha* ^ 6 VCr> VSfKl tCStS ln Vari°US countries- and the success with 

it g 1 eSe tCStS Speaks with sclent eloquence 
o, tts value as a nutrient and tonic food. Many existing proofs show 

that Sanatogen increases the number of red blood corpuscles, raises the 
^ tight, and .strengthens the nervous system (see page 36). 

Butter.—Butter is seldom available in the tropics as a fresh product 

but turned varieties keep well and are satisfactory though expensive’ 

11 ndla- ghee, a clarified native butter, is largely used. The best is 

prepared from the milk of cows, the less esteemed from that of buffaloes. 

1 he butter is melted over a slow fire, and set aside to cool; the thick 

opaque, whitish and more fluid portion, or ghee, representing the greater 

bulk of the butter, is then removed. The less liquid residue, mixed with 

groundnut oil, is sold as an inferior kind of ghee, skimming it the while, 

and when all the water has evaporated, straining it through a cloth. Ghee 

which is rancid or tainted, as is often that of the Indian bazaars, is 

said to be rendered sweet by boiling with leaves of the Morinda pteryos- 

pertna or horse-radish tree. In India, ghee is one of the commonest 

articles of diet, and, indeed, enters into the composition of everything 

eaten b\ the Brahmins. It is also extensively used in Indian religious 

ceremonies, being offered as a sacrifice to idols, which are at times bathed 

in it. Sanskrit treatises on therapeutics describe ghee as cooling, 

emollient, and stomachic, as capable of increasing the mental powers, 

and of improving the voice and personal appearance, and as useful in 

eye diseases, tympanites, painful dyspepsia, wounds, ulcers and other 

affections. Old ghee is in special repute among the Hindus as a medicinal 

agent, and its efficacy as an external application is believed by them to 

increase with its age. Ghee more than ten years old, the purana ghrita of 

Sanskrit materia medicas, has a strong odour and the colour of lac. 

Some specimens which have been much longer preserved—“ and clarified 

butter a hundred years old is often heard of ”—have an earthy look, and 

are quite dry and hard, and nearly inodorous. 

Cheese is usually imported in tins and there are few native makes 

available. 

Toddy.—Bray1 describes the character, collection and clinical uses of 

toddy in Pleasant Island. Toddy is the sweet sap of the coco-nut spathe. 

For preparation, the spathe is cut, bound round, and the sap collected in 

a coco-nut shell. Each morning and evening the spathe is unbound a 

little and a fine section shaved off transversely leaving a new oozing 

surface. A funnel is made of a rib of coco-nut leaf which guides the sap 

into the receptacle. This fresh toddy has a quaint syrupy taste, and on 

prolonged boiling a most delicious molasses is obtained. 

1 Bray, G. W., Trans. Roy. Soc. Trap. Med. and Hyg., 1928, V. 22, pp. 9-36. 
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1 0622 1 -0032 
15-26 3-46 
0-14 — 
0-36 0-31 

14-31 0-22 
0-27 o-iAn.04 

0-80/. 
— 5-02 

sugar content; fully fermented 

The yeasts present were mostly Saccharomyces cerevism with some 

S. ellipsoideus, the bacteria butyric and lac tic. 

Table CXXVI.—Analysis of Toddy. 
Fully 

Fresh Toddy. Fermented Toddy. 

Sp. Grav. at 60 F. 
Total solids per cent. 
Protein N. X 6 • 36 
Ash 
Invert sugar 
Acidity as acetic 
Acidity as lactic 
Alcohol . . 

v 

Fresh toddy is swee 

toddy is vinegary, due to the alcohol and acid produced by the activity of 

the yeast on the sugar. On standing, this yeast very rapidly goes 

brown and rancid, due to the butyric and lactic bacteria present, but is 

well preserved by small amounts of chloroform. 

The quality of toddy is variable, depending upon environmental 

conditions, such as density of trees and access of sunlight ; manner of 

collection, white bottles being superior to coco-nut shells ; season, 

being richer just after or during the wet season ; and the individual 

skill of the collector in binding and paring the spathe. Thus it is 

apparent that the ideal toddy tree is one that stands apart from the rest 

and has free access of sunlight ; and that the ideal method of collecting 

is into white bottles which permit the action of the sun’s rays and are 

readily cleaned. Also there is a better growth of yeast and more active 

fermentation takes place when these bottles are placed in the direct 

sunlight for a few hours each morning, and such yeast appears 

more potent. Experiments which were conducted showed that this 

yeast had powerful curative properties for fowls and ducks with 
polyneuritis. 

hor preparation, preservation and use prophylactically in clinics 

the toddy is collected in large white Winchesters and allowed to undergo 

full fermentation for five or six days, directly exposed to the sun’s rays 

for a few hours daily. The yeast which grows and settles to the bottom 

is collected from all the bottles by syphoning oft the supernatant fluid 

An emulsion is formed by gradually adding an equal quantity of cod 

liver oil, and preserved by a minim of chloroform to each ounce This 

emulsion is distributed weekly at the clinics at which it is compulsory 

for every mother and baby to attend, and the requisite amount for each 

child is issued in a wide-necked jar with a screw lid. The dosage adopted 

is . first month, half a drachm twice daily ; second month, one drachm 

twice daily; third to sixth month, one drachm thrice daily over six 

months, three to four ounces a week. At the same time great stress is 
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laid upon the advisability and necessity of giving large quantities of 

fresh toddy each morning and evening both to mother and child, and 

ioui ounces in an equal quantity of water (sugar 7 per cent.) is the amount 

recommended lor the infant, the sugar percentage being the same as 

that of human milk. In no circumstances is the toddy to be boiled, 
or the dregs, the yeast, to be thrown away. 

Breads. In many parts of the tropics it is difficult if not impossible 

to obtain a wholesome and palatable bread. In other parts the supply 

is uncei tain, so that the tinned varieties of breads and bread substitutes, 

recently put on the market, should find a place in every bungalow store- 
cupboard. 

As an example of these, “ Vita-Weat ” (Regd.) Crispbread may be 

mentioned. This is made by Messrs. Peek, Frean and Co., Ltd^ (see 

page 196), from entire wheat grain. It is rich in protein and mineral 

salts while the starch granules are thoroughly disintegrated. On analysis 

it yields water, 3-79; fat, 7-66; carbohydrates, 74-77; proteins, 

11-52; and mineral matter, ash, etc., 2-26. It contains vitamins A 

and I) and more especially B. It is extremely palatable, possessing a 

delicious “ crunchiness ” and an appetising ripe-wheat flavour. 

Encrgen Products.—Apart from its great value in diabetes, Energen 

Bread is extremely useful in all stomachic and intestinal troubles caused 

by an excess of starchy food, as the reduction in starch content renders 

it far more digestible than even the best of household breads. In this 

connection it should be added that Energen Bread, being very light in 

substance, can only be swallowed after thorough mastication, with great 

advantage to the digestion. 

Energen Bread is less fattening than ordinary bread, and is widely 

prescribed in obesity. It is easily assimilated ; not liable to fermen¬ 

tation in the intestinal tract ; and perfectly tolerated even in acute 

gastritis. 

Its richness in gluten makes it a reliable and effective nutrient in 

debility arising from malnutrition. 

The manufacture of Energen Bread is perfected in every detail, all 

the operations being effected in a model hygienic bakery, subject to 

periodical medical inspection. The bread is made irom fresh or live 

gluten which is obtained by washing the starch out of the hardest and 

finest wheat flour. This process is carried out by a plant consisting of 

a special combination of machines, and these allow of starch reduction 

to the degree required. The agreeably light texture, which is so much 

appreciated, is secured by aeration, as neither baking powder nor yeast 

is used. Energen Bread is, therefore, a pure natural bread containing 

no drugs or chemicals of any kind. It keeps indefinitely without 

deterioration, and is exported all over the world. 
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Table CXXVII 

The composition of Energen products is given below 

Calories. 
Weight 
(approx) 

grm. 

121 32 

57 14 
16 -*2 

147 39 

36 9k 

oz 
148 1 

1 1 
115 1 

99 1 
98 1 
99 1 
97 1 

107 1 
121 1 

The followi 

Energen Bread. 

One baton . . 
One batonette 
One roll • . . 
One loavette 
Four rusks . . 

Energen Biscuits. 

I Three digestive 
Eleven agar-bran 
Fourendobran 

Energen Cereal Foods. 

rFlour (for puddings, sauces, etc.) 
Macaroni 
Semolina . . ... 
Tapioca (for lunch and dinner) . 
Bismeal (breakfast food) 
Cocoa (for breakfast and supper) 

Carbo- ] 
hydrate. 

Protein. Fat. 

gnu. grm. grm. 

141 114 12 
7 5 4 2 
2 *4 

17 k 14 2 

41 34 1 

12 5 84 
i 4 — — 

51 34 84 

18£ 6 

14! 10 — 
191 42 — 

2H 24 — 
12J 10i H 

8* 91 5 

in Invalid Cookery :— 

Bismeal Sausage. 

4 oz. Energen Bismeal, half a chopped onion, \ oz. dripping or vege¬ 

table fat’ 2 oz. suet, pinch of nutmeg, f pint vegetable stock, salt and 

pepper, yolk of 1 egg. 

Put the fat into a pan and make hot. Add the onion and fry brown, 

then add the shredded suet and stock, bring to the boil and sprinkle 

in the Bismeal, stir well. Cook for 20 minutes stirring all the time. Season 

to taste and turn on to a plate to cool. Shape into sausages with yolk 

of egg for binding ; coat with crumbs of Energen Bread and fry or bake 

in hot oven. 

Semolina Pudding. 

2 dessertspoonfuls Energen Semolina, 1 pint milk, 2 eggs, butter size 

of walnut, sugar to taste, flavouring (vanilla, lemon, almond, ginger, 

cinnamon). 

Bring milk to boil, sprinkle in Energen Semolina, stirring all the 

while ; add sugar, well beaten eggs, butter and flavouring. Put in 

greased pie dish, bake in moderate oven. 
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Energen Fish Mould. 

2 lb- cooked cold fish, 2 eggs, seasoning, 2 tablespoonfuls Energen 
Bismeal, 2 tablespoonfuls of melted butter, \ teaspoonful of chopped 
parsley, 2 tablespoonfuls of white sauce. 

Soak Energen Bismeal in a little milk, until milk is absorbed. Pound 

fish with butter, add Energen Bismeal, egg, and seasoning, and wrell mix. 

Steam in a greased basin for three-quarters of an hour. Serve with 

anchovy sauce, poured over and round. Garnish with cut lemon and 
parsley. 

Energen Blancmange. 

H oz. Energen Semolina, 1 pint milk, vanilla or other flavouring, 
sugar to taste. 

Mix Energen Semolina with a little cold milk to thin paste. Boil 

rest of milk and add them together. Then boil gently for half an hour, 

stirring. Pour into a mould which has been well rinsed with cold w’ater 

and allow to set. 

In diabetic cases saccharin will be substituted for sugar (3 ordinary small 

tablets of saccharin equals approximately 1 oz. sugar). 

Energen Cheese Pudding. 

2 oz. Energen Bismeal, \ pint of milk, 2 oz. of cheese, 1 egg, mustard, 

cayenne, salt and pepper, | oz. of butter. 

Mix Energen Bismeal, cheese and seasoning. Bring milk and butter 

to the boil, pour over Energen Bismeal, etc. Soak for about half an hour. 

Add beaten egg, pour into pie-dish. Bake in slow oven. 

Raisin Pudding. 

6 oz. Energen Flour, 2 oz. butter, 1 teaspoonful baking powder, 

1 egg, 2 oz. raisins, milk, pinch salt, 1 oz. sugar. 

Stone raisins, well grease basin, press halves of raisins all over it. 

Chop remainder. Sieve Energen Flour and baking powMer into basin, 

rub butter in lightly, add sugar and raisins. Beat egg thoroughly, stir 

into pudding, add enough milk to make soft dough. Put this carefully 

into prepared basin, press down, cover with buttered paper, steam' for 

1 i hours. Turn out and serve with sweet sauce. 

For further Recipes see the Energen Cookery Book. 

Honey.—The following note on the vitamin content of honey is of 

interest1:— „ 
Carefully controlled tests were carried out for vitamins A, B,, B.,, t and 

1) in two samples of honey, the first being fresh English honey and the 

second a West Indian sample. In the tests, tw^o sets of control animals 

were used : a negative control group on basal diet only, and a positive 

control group on basal diet plus a definite source of the particular vitamin 

1 Hoyle, E., Biochem, J ., 1929, V. 23, pp. 54-60. 
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whose presence in the honey was being tested. The positive control 

assures the ability of the animals on the basal diet used to respond to a 
given vitamin when present. Growth promotion of rats on a diet free 

from vitamin A but containing vitamin D was used as the criterion for 

vitamin A. Vitamins Br and B2 were estimated by using rats on a basal 

diet containing either autoclaved yeast (vitamin B2) in testing for vitamin 

B1( or an antineuritic concentrate (vitamin Bx) in testing for vitamin 

B2, growth promotion being used as the criterion in each case. Guinea-pigs 

on a scorbutic diet of oats, bran, barley meal, middlings, fish meal and 
autoclaved milk were used in testing for vitamin C, while vitamin D was 

tested for by determining the A-R ratio (ash-unextractable organic 

matter) in the bones of rats on a low phosphorus rickets-producing diet. 

The results showed that both samples of honey are deficient in all the 

above vitamins, and that this deficiency is not due to deterioration 

consequent on treatment or storage. 
Turtle.—The flesh of the green turtle is eaten in all tropical countries. 

The two most choice preparations in the West Indies are soup and boucan. 

The soup is seasoned with capsicums, ginger, cloves and nutmeg. The 

boucan is the shell of the belly, on which is left three to four inches of 

flesh with all the fat, and this fat is green and of a very delicate flavour. 

After being seasoned with lime juice, cayenne pepper, salt and cloves 

beaten up, the boucan is placed in the oven, which must not be too hot, 

as the flesh of the turtle is tender and should be cooked slowly. While 

it is baking the flesh should be pierced from time to time with a wooden 

skewer, so that the gravy may penetrate into every part. It is sent to 

the table in the shell and the meat carved out of it. The flesh is also 

salted in some countries. In Honduras and Jamaica the flesh is cut off 

in strips, and dried in the sun. It then requires three to four days’ soaking 

in water before it can be made into soup, but this process of drying and 
softening does not spoil it in any way. Turtle is easily digested. 

The eggs of all marine turtles are edible ; but the white, or albuminous 
part, does not become firm in cooking. The eggs are deposited in the 
springtime on the higher sands of the beach and slightly covered up 
In parts of India the eggs are salted and keep fresh from three to five 

yearS/. I,0”altlng’ thc fresh egg is well shaken, causing the white part 
and the yefiow to blend together. It is then rolled by hand on a board 
with salt, until the whole shell shows a marked difference in appearance 

I is then packed in fine salt. In the East Indian Archipelago the eggs 
of the Pinmo (sea turtle) and of the Tootong (river turtle! are much 

esteemer! The eggs of the river tortoise of aLu have 1 excdlent 

from them. . ° A,™ZOn * g00d clear is obtained 

as wTasTtur of “ 
(b 13101 )q e more palatable than river 

o 
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fish. Most salt water fishes are used as food, though under certain 

conditions and at certain seasons some are unwholesome or actually 
poisonous. When it is stated that as many as 350 different species 
appear for sale in markets at Honolulu and Hawaii it will be apparent 
that it is only possible to mention some of the best known and most prized. 

Salt Water Fishes.—The family Carangidae or Pampanos, common in 
West Indian waters, possesses many species valued as food. With the 
exception of Caranx bartholomei, the green Cavalla, those belonging to 
the genus Caranx which do not possess a well-marked black spot on the 
gill covers should be excluded. One of the Carangidae, Carangus sem, 

the Ulua, is reputed the finest large food fish of the Southern Seas. 
Trachinotus carolinus, a Pampano of the Gulf of Mexico, is also very highly 
esteemed. 

Amongst the family Scombridaeor Mackerels may be mentioned the 
Ivingfish, Scomberomorus cavalla, also a West Indian fish of high repute. 
The adult fish is known as the Ciro ; the young Kingfish commonly called 

Coramour is a great delicacy. In the Gulf of Mexico and parts of the 
Caribbean the excellent Spanish Mackerel (S. maculatus) is found. Allied 

to the mackerels is a very rich and delicate Moon-fish or Great Opah, 
Lampris Inna, and the Blue-fish, Pomatomus saltatrix. Other West 
Indian sea-fish which may be mentioned are the Barracuda, Sphyrcena, 

the Schnappers, notably a fish called Yellow-tail, Lutianus chrysurus, the 

Flying-fish (Exoccetus), much prized as a breakfast dish, and species of 
Sea-bass, Serranidae, Needle-fishes, Esocidae, Mullets, Flounders and 
Plaice. Special mention may be made of the Mutton-snapper of 

Cuba, Lutianus analis, the Pargo criollo, which is an excellent fish and 

never unwholesome. 
Some of the above, such as certain species of Caranx, are taken off the 

South American coast, where at Rio de Janeiro the Mullet, Mugil liza, is 
a good food fish. Certain of the Dolphins, Coryphamidae, are edible 
fish, while the Agulhacreola, Hemirhamphus brasiliensis, is known in the 

fish markets of Rio de Janeiro and Bahia. 
In Asiatic waters another Hemirhamphus, H. cantori, the Guard-fish, is 

used for food, while the Shad-fish, Clupea ilisha, or Hilsa (Indian salmon) 

and the Seir-fish, Cybium commersonii, are well known. The latter is 
caught also at Zanzibar and off the East African Coast. Species of 
Mullet and of Pumfret, Stromateus, are largely used, fresh or salted, while 

the famous Bombay Duck is a sea-fish, Harpodon negereus. 

The tropical seas of Africa furnish many excellent fish, such as the 

Seir-fish already mentioned, various species of Pomfret and Caranx, 

Skates of several kinds, including the Blue skate, Stromateus mger, and 

Mullets such as Mugil cephalus, found on the West Coast. 
Macknight furnishes a comparatively lengthy fist of the edible s 

found in the South Pacific and in Australasian waters. In addition to 
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those of the herring family which he gives, Clupea pallasi may be men¬ 
tioned, also the Uku of Hawaii, Aprion virescens. Bass, bream, mullet, a 

species of Seir-fish, the Jew-fish and the Javelin-fish figure in the list, 

which also includes Nereis, a small marine worm esteemed a great luxury 

in certain of the Pacific Islands and known as “ Palolo.” 
Fresh Water Fishes.—A very few notes about these must suffice. As 

regards Africa the edible fish of the Nile are on the whole similar to those 
found in the Congo, Niger, Zambesi and other large tropical rivers. 

Amongst them the Siluridae or Cat-fishes may be mentioned as they are 

much used for food, especially by natives. Many have an earthy taste 

which is not appreciated by the European palate, but some do not possess 

this quality in any marked degree. Species of the genera Synodontis, 

Bagrus, Clarias and Schilbe may be cited. Schilbe mystus, the Shilbaya 

of the Arabs, though small, is well flavoured. The family of Mormyrids, 

which are electric fish, are of some value as food, but of more importance 

is a species of the family Serranidae, Fates niloticus, the so-called Mountain 

Perch, the smaller individuals of which are excellent. Another well- 

known Nile fish is the Bulti, Tilapia nilotica, belonging to the Cichlidae. 

The Rohu, Labeo rohita, is one of the best known fresh-water edible 

fishes of India and Burmah, where Cat-fish of the genus Clarias are also 

used as food. The Cyprinidae or Carp family likewise furnish food fishes, 
as, for example, the Catla, Catla buchanani, and the Mahaseer, Barbus 

mosal, the latter found in mountain streams. 

The Mango-fish, Polynemus paradiseus, may also be mentioned. In 
Bengal it is called Topsi-mutchi. 

Carp form the chief edible fish of Southern China, while the small, 

nearly transparent Pak-fan-eu or White Rice Fish are considered a 
delicacy. 

The following list from Macknight (loc. cit.) gives the names of the 
best edible fishes of the tropics grouped geographically. Latin and 
English names are given when possible. 

West Indies. 

-Green Caval Caranx Bartholomei.- 
Barbadoes. 

Eleotris guavina.—Loche. Fresh-wal 
fish. Guadaloupe. 

Eleotris gyrinus. Tetard. Fresh-wal 
fish. Guadaloupe. 

Engraulis edentatus.—Anchovy or silv< 
fish. Jamaica. 

Gobius martinicus. — Pacou. Spl 
salted, dried, and when cured is hie! 
prized. 6 

Lobotes auctorum.—Atlantic coast-line 
tropical America. 

Monacanthus tomentosus. — Horn 
Coney-fish. 

Me^opn°n cynodon.—Yellowtail Schna 

(b 13101)q 

West Indies—continued. 

Philypirus dormitator.—Dormeur. Gua¬ 
daloupe. 

Rhombus ocellatus.—Flounder, or plaice. 
Upeneus martinicus.—Queen mullet. 
Aigrette. Windward Islands 
Angel-fish. Also at Bahia and Coast of 

Mexico. 
Chuck. 
Cutlass. 
Hogfish. 
Kingfish. 

Ivingfish (young), called Coramour 
great delicacy. 

Morocoto or osibu. 
Mullet. 

Is a 

Schnapper (black). 
Schnapper (grey). 
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West Indies—continued. 

Smook. 
Sprats. 
Stone bass. 

South America. 

Arapaima gigas.—Rivers of Brazil 
Caranx guarapucu.—Cavalho. Bahia. 
Caranx pisquetus.—Solteira (Bahia). 

Also common at Rio de Janeiro. 
Coryphoena suereii. 
Cybium regale.—Sororoca. Bahia. 
Cycla toucounarai.—In the Lake of 

Pearles, province of Goyaz, Tocantins, 
Amazon River. Called Toucounarai ; 
but by the Chambioas of Uruguay it 
is known as Kini-teray. 

Hemiramphus brasiliensis. — Agulha- 
creola. Bahia. Also common at Rio 
de Janeiro. 

Johnius crouvina.—Crouvina. Crixas 
River and Uruguay River. 

Mesoprion chrysurus.—Rababeta. Bahia. 
Mugil liza.—Mullet. Rio de Janeiro. 
Osteoglossum minus.—Aronana. Tocan¬ 

tins and Amazon River. 
Pigocentrus piraya.—Piranha. Goyaz, 

Brazil. 
Pomacentrus variabilis—Maria-Molle. 

Bahia. 
Pristipoma acarapinima. — Freade 

(Bahia). 
Salminus hilarii.—Rabo Vermelho. Rio 

Vermelho, Brazil. 
Serriola cosmopolita.—Garapas. Bahia. 
Vastres gigas.—Pirarucu. Amazon River. 

Often salted. 
Burton, in his book entitled High¬ 

lands of Brazil, mentions Piau-branco, 
Curimata (Anodus amazonum), Loan- 
go, Dourado and Cacunete as good 
edible fishes. 

South and East Asia. 

Anabas Scandens.—Climbing Fish ; Sen- 
nal (Tamil) ; Undi-colli (Malay). A 
fresh-water fish of India, Ceylon and 
Burmah. 

The boatmen on the river Ganges 
carrv them in moist earthen pots, 
killing and cooking them as required. 

Arius gagora.—Gagora (Bengali) , Nga- 
youn (Burmah). In seas and tidal 
rivers, Orissa and Bengal to Siam. 

Callichrous malabaricus.—Mungi-wallah 
(Malay). A sea fish. 

Car char ias acutus.—Parl-sorrah (Malay). 

A sea fish. 
Catla Buchanani.—Nga-thaing Bur¬ 

mah to Siam. 
Chatcessus nasus.—Nunah (Malay). Sea 

Chrysophrys berda.—Ari (Malay) ; Black 
Rockfish or Black Rock-cod. Seas of 
India to Malay Archipelago and 

beyond. 

South and East Asia—continued. 
Clarias magur.—Nga-khu (Burmah). 

Extensively salted in Burmah ; also 
found in the Malay Archipelago. A 
fresh-water fish. 

Clupea fimbriata. — Cuttay-charlay 
(Malay). Red Sea and seas of India. 
Extensively, used as food, and in the 
preparation of fish oil. 

Clupea ilisha.—Shadfish, Sable-fish or 
Hilsa. Ikan-truboh (Malay) ; Persian 
Gulf and coasts of India and Burmah ; 
passing up large rivers to breed. 
Excellent till they have deposited their 
ova. 

Cybium commersonii.—Seir-fish ; Cham- 
bam (Malay). Best quality when only 
U to 2£ feet in length. Found also at 
Zanzibar, East Africa and through 
Indian seas, etc. 

Cybium lineolatum.—Seir-fish ; Barim- 
kutti (Malay). A sea fish. 

Cynoglosus lingua. — Ikan - ledah (Ma¬ 
lays) ; the Sole (English). 

Drepane punctata.—Pundthi (Malay). 
East coast of Africa, Red Sea, Indian 
Ocean, to North-West Australia. 

Dussumieria actua.—Kurie (Malay). 
Engraulis indicus. — Bunga-ayer or 

Budah (Malays). 
Harpodon nehereus.—Bombay Duck 

(Bengal) ; Bummelo (Malay) ; Sea- 
fish. Eaten fresh and salted 

Hemiramphus cantori. — Toda-pendek 
(Malay) ; Guardfish (English). Sea 
fish. It is called Guardfish at the 
Straits Settlements. 

Labeo tohita.—Rohu. Fresh-water fish. 
Irrawady and Sittoring rivers, etc., 
Burmah. 

Bates calcarifer.—Nuddi-min or Nair-min 
(Malay). Used in the preparation of 
Tamarind-fish. 

Lutjanus jahngarah.—Extensively cured 
by drying. 

Mugil Corsula.—Mullet. Rivers of 
Burmah, India, East Indian Archi¬ 
pelago, Persian Gulf, Red Sea, etc. 
The salted roe is considered a great 

delicacy. 
iigil cunnesius.—Mahlah (Malay). Sea- 

fish. 
<hio cephalus marulius.—Choan-vararl 
or Curavu (Malay). A river fish. 
phromenus olfax.—The Gourami of the 
East Indian Archipelago, Cochin- 
China, etc. The Dutch in Batavia 
rear this fish in earthen vessels, 
renew the water every day, and feed it 
with nothing but fresh-water plants. 
It has been introduced into Cayenne, 
South America, French West Indian 
islands, and Mauritius. 
ilynemus indicus.—Yeta (Malay). Sea 
fish. The Rowball of Europeans at 
Vizagapatam and Malay Peninsula. 
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South and East Asia—continued. 

Polvnemus paradiseus. — Mango-fish ; 
Nga-pungna (Burmah) ; Topsi-mutchi 

(Bengal). 
Pristis cuspidatus.—Sawfish. Sea nsh, 

but ascending rivers. 
Rita Buchanani.—A river fish. 
Serranus diacanthus.—Kill-min (Malay). 
Serranus lanceolatus.—Kurrupu (Malay). 
Serranus Shihpan.—Shippan (Macao, 

China). 
Stromateus niger.—Black Pomfret ; Ivar- 

arwuli (Malay). Also found at Baga- 
moia, East Africa. Extensively salted 
as well as eaten fresh. 

Stromateus argenteus.—Stan-gyu (Chin¬ 
ese). 

Stromateus sinensis.—White Pomfret ; 
Vella-arwuli (Malay). Sea fish. Cook 
when quite fresh. It is also extensively 
salted. 

Trichogaster fasciatus.—In sea and river. 
Extensively dried, and in Burmah 
made into " nga-pi.” 

Upeneoides vittatus.—Chirul (Malay). 
Red Sea and Indian seas. 

South Pacific and Queensland, 

Australia. 

Belone Kreffti.—Fitzroy Gar-pike. 
Caranz gallus.—Diamond-fish. Also 

found at Aden, East Africa. 
Chanos salmoneus.—Also found in the 

Malay Archipelago. 
Chatcessus elongatus.—Bony bream. 
Chrysophrys australis. 
Chrysophrys axillaris.—Jew-fish. 
Chrysophrys hasta. 
Clupea hypselosoma.—A Queensland 

herring. 
Clupea sundaica.—Plentiful at Torres 

Straits. 
Cossyphus aurifer. 
Cossyphus latro. 
Cybium commersoni.—The Seir-fish of 

India. 
Dentex plifer.—Long-tailed perch. 
Drepane punctata.—Chonghu (Chinese) 

Spotted dorey. 
Engraulis nasutus.—The food called 

“ redfish,” or “ ikan-merah ” (Malay), 
is made from this fish. 

South Pacific and Queensland, 

Australia—continued. 

Genyoroge amabilis.—The Hussar. 
Genyoroge regia.—Queenfish. 
Hemirhamphus argenteus.—Snub-nosed 

garfish. 
Lates calcarifer.—Queensland perch. 
Lobotes auctorum.—Queensland Dusky 

perch. 
Lethrinus chrysostomus. 
Megalops cyprinoides.—Giant herring 
Mesoprion superbis.—Red bass. 
Mugil.—Mullet. 
Mugil waigiensis.—Northern mullet. 
Murrrnesox cinereus.—Pike eel. 
Nereis. — The delicacy known as 

“ Palolo ” is a small marine worm, 
which, at a certain time of the year, 
appears in vast shoals on the surface 
of the sea near Samoa, Tonga, Fiji, 
and other Pacific Islands. It is 
regarded as one of the daintiest 
luxuries of the Pacific. They are tied 
up in bread-fruit leaves and baked. 

Osteoglossum Leichhardti.—The Barra- 
munda. Fresh-water fish. 

Platax orbicularis.—Silver dorey. Also 
found at the Admiralty Islands. 

Polynemus Sheridani.—Mary River or 
Burnett River kingfish. One of the 
“ Tassel-fishes.” 

Polynemus tetradactylus.—Cooktown sal¬ 
mon, or Bynni carp. 

Pristipoma hasta. — Javelin-fish, or 
Queensland Trumpeter. 

Psettodes erumei.—Also found on the 
east coast of Africa, East Indian Seas, 
and the Andamans. 

Pseudocar us rivulatus.—Parrot-fish. 
Rhinobatus granulatus.—Shovel-nosed 

skate. Also found at the Andamans. 

Sillago ciliata.—Sand whiting. 

Spratteloides delicatulus.—One of the 
fishes used in the preparation of " red- 
fish ” in the Island of Celebes, East 
Indian Archipelago. 

Stromateus niger.—Blue skate. Also 
found on the east coast of Africa, East 
Indian Seas, and the Andamans. 

Synagris toeniopterus.—Gold perch. 

Synancidium horridum.—Stone-fish. 

Shell-fish.—It is probably the wisest plan to look upon all tropical 
shell-fish with suspicion. Many of them are distinctly unwholesome and 

even poisonous when out of season and, under tropical conditions 
it is rarely possible to be certain as to their source, while they are often 

exposed to contamination and deteriorate rapidly after collection. This 
applies specially to those which are eaten raw, e.g., oysters, but is some¬ 

times true also of cooked shell-fish such as mussels." Prawns may give 
rise to intestinal irritation and at all times require careful cooking. 
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Effects of Protein Diet.—Before leaving the foods from animal 
sources, it is well to acknowledge our debt to them. So many present-day 

observers advocate the abolition of animal food, and ascribe all manner 
of diseases to such indulgence. Not only does the experimental work 
on Indians (page 130) show that lack of protein fails to avoid these 
diseases but the experiment of Stefansson and Andersen show them to be 

a myth. These explorers were accustomed to long periods on an exclusive 
meat and fish diet. Stefansson existed 7 years healthily on this diet and 
at the end of this period showed no physical or clinically proved stigmata. 

At the beginning of the experiment Stefansson was given a diet of lean 
meat alone, but after 2 days he developed severe diarrhoea, which was 
checked by the addition of suitable amounts of fat to his diet. During 
the whole 12 months both explorers existed solely on meat (chiefly cold 
storage and usually boiled or stewed) except that Stefansson occasionally 

ate eggs when meat was not available. Water and unsweetened coffee 
and tea were the only fluids taken. The diets were not particularly 
rich in protein, being 30-40 per cent, above the average, so that fat 
provided § to -f, of the calorific value. Food was relished throughout 
and monotony was absent. Andersen developed a type 11 lobar pneu¬ 

monia whilst in hospital at the end of the experimental period, but with 
serum treatment recovery was very rapid. There was some clinical 
indication that the diet increased the resistance to infection of both men. 

Andersen increased in weight for some time, lost weight during the 
pneumonia period, and soon recovered to his original weight. Stefansson 

dropped in weight from 72-5 to 69-7 kgm. Numerous biochemical tests 
were carried out but nothing abnormal was found. The blood pressure 
remained normal in Stefansson, and dropped from 140 to 120 mm. in 
Andersen. The bowels remained as usual, the faecal flora was simplified 
and there was no putrefaction. There was no evidence of any renal 
incapacity and the kidneys showed no increase in size. The strongly 
acid diet with its low calcium content might have been expected to 
result in Ca deficiency, but there was no evidence of this in the blood or 

bones, and, curiously, a greatly increased deposition of tartar was noted 
on the teeth of Stefansson. Both men appeared and felt perfectly 
well at the end of the experimental period, though they led sedentary 
lives throughout. Stefansson appeared to develop an increased 
utilization to the high percentage of fat, whilst Andersen showed little 

evidence of any adaptation and showed the highest ketosis (he 

weighed least). . 
A study of dietaries in the tropics and their results brings to lg i 

overwhelming evidence of the need for animal food. Armchair critics, 

especially elderly ones, may be able to subsist on beans or pulse , ut 
the world’s workers need rich red meat, milk and animal fat to enable 

them to perform their tasks efficiently. 
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II—VEGETABLES AND FRUITS. 

In the following pages, vegetable foodstuffs are considered under a 

botanical classification, and the list includes many lesser known varieties 
which puzzle the newcomer, and concerning which further information 

is still required. Some recipes are included. 

ANONACEAE. 

Anona Cherimolia, Mill.—Fructo do Condo; Loanda, Welwitsch ; 

Cheirmoyer. Native of the Andes of Ecuador and Peru. Cultivated 

in West Africa and elsewhere. The fruit is much esteemed for dessert, 

and is said to be superior in this respect to all other Anonas. 
Anona muricata, Linn.—Sour-sop. brom the West Indies. Fruit 

eaten by natives and Europeans. An agreeable beverage may be made 
by dissolving it in water, straining and adding sugar to taste. The 

plant, which is a small tree, has become naturalized in some parts of India, 

where it is extensively cultivated, as elsewhere in the tropics. It is 

covered with soft prickles of a light greenish hue, and has a peculiar 

but agreeable sour taste, and a scent resembling that of black currants. 
Anona palustris, Linn.—Alligator Apple ; Monkey Apple ; Cork 

Wood. The fruit is said to be narcotic and sometimes poisonous. 
Anona reticulata, Linn.—Custard Apple ; Bullock’s Heart. From 

the West Indies. The fruit is eatable and is an antidysenteric and a 
vermifuge. 

Anona senegalensis, Pers.—Vernac. names : Diorgud (Gambia) ; 

Maiolo, Malolo (Angola). The fruit is edible. The petals are used to 
flavour food. 

Anona squamosa, Linn.—Sweet-sop or Sugar-apple (West Indies) ; 
Custard-apple (India). Vernac. names : Atta (Brazil) ; Ame-sa (Burmah) ; 

Fan-lia-chi (China). Native of South America ; introduced into West 

Africa from the \\ est Indies. The fruit has a pleasant flavour but is 
inferior to the Sour-sop. It is egg-shaped with a thick rind and luscious 
pulp. In India the juice is used to flavour rice puddings. 

NYMPHAEACEAE. 

Nymphaea Lotus, Linn.—In Angola the plant is used for food 
(Welwitsch). In India the roots, boiled or raw, flowering stems, cooked 

in curries, young fruits, as vegetable, and the roasted seeds are all used 
for food. {Diet. Econ. Prod, hid) 

Nymphaea Stellata, Willd.—Vernac. name: Izibo (Zululand). In 
ululand and Natal the tuber, after being boiled, is eaten by the natives 

in times of scarcity. In India the roots and seeds are eaten. In Senegal 

ie seeds are eaten made up like “ Couscous " (an Arabian dish consisting 
of very small balls of minced meat and flour, fried in oil). 
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C APP ARID ACE AE. 

Gynandropsis pentaphylla, D.C. Vernac. names : Ekuya (Yoruba, 
Millson); Mozembue or Mozambue (Loanda, Welwitsch). Cosmo¬ 
politan in the tropics. Used as a pot herb, also eaten like spinach. 

Boscia senegalensis, Lam.—In Senegal the natives eat the fruits 
like “ Couscous.” The parched seeds form a substitute for coffee. 

MORINGEAE. 

Moringa pterygosperma, Gaertn.—Horse-radish tree. The root 
is commonly used in India as a substitute for the ordinary horse-radish 
{Cochlearia Armoracid). The leaves, flowers and pods are used with 
various condiments, and as pot herbs. 

BIXINEAE. 

Flacourtia Ramontchi, V Herit.—Batoko Plum (Zambesi) ; Mada¬ 
gascar Plum. The fruits, about the size of a plum, are eaten either raw 
or cooked. They are considered good for jaundice and enlarged spleen. 

PORTULACEAE. 

Portulaca oleracea, Linn.—Purslane, Pigweed. Vernac. names: 

Pappukura (Telegu) ; Koriechira (Malay) ; Mya-byit (Burmah) ; Ma- 
ch-i-hien (China). A pot herb. The young shoots make a good salad, 

and the plant is regarded as a good vegetable, with antiscorbutic 

properties. The seeds are largely used for food by the natives of 

Australia. 
Talinum triangulare, Willd (T. crassifolinm, Willd).—Philippine 

Spinach. Used for salads and as a culinary vegetable. 

HYPERICINEAE. 

Haronga madagascariensis, Chois.—The fruit is edible, and its 

flavour is said to resemble that of raisins. The seeds are used in cookery 

in French Guinea, and a beverage like cider is made from them. 

GUTTIFERAE. 

Pentadesma butyracea, Don.—Vernac names : Kamoot (S. Leone) , 

Lamy (French West Africa) ; Ngoumi (Congo) ; Kanya. Butter and 
Tallow Tree. The seed of this tree yields an edible fat. In Sierra 

Leone the natives use the oil for cooking in the same way as palm-oil. 
Garcinia Mangostana, Linn.—The Mangosteen, Men-gut (Burmah). 

Native of the Malay Peninsula ; cultivated in Ceylon, parts of India and 

the West Indies. A choice fruit, juicy, refrigerant, with a mixture o 
sweetness and acidity. It has an extremely delicate flavour and aroma, 
but to taste the fruit in perfection it must be eaten as it is gathered from 

the tree. Excellent vinegar is made from the fruits in Java. It oes 
not grow well in the open plains, but succeeds best in hot, moist valleys. 
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The seeds are generally abortive so that if plants are wanted 

countries cuttings or suckers must be obtaine . extensively 
Durio zibethinus.—This fruit is a native of Malaya and extc . y 

cultivated. It must be eaten at a particular time of ripeness, an wi 

not keep longer than five to six days after piuclang. eJt ™ 
cover it with a cloth and coat it with clay to make it ke p. 
aromatic, which is probably due to the presence of a volatile 01^ 

resembles marrow rather than fruit, and decomposes rapidly when 

odour becomes very disagreeable. This has caused it to e is 1 ' } 

some who have not tasted it fresh from the tree. , 
Ochrocarpus africanus, Oliv.—African Mammee App e. ie pu p 

of the fruit is eaten by the natives. 

MALVACEAE. 

Hibiscus cannabinus, Linn.—Vernac. names : Kanaff, Kanabe 01 

Kanaspe (Persia) ; Wild Saur (Gambia) ; Ambari or Ambasi Hemp ; 
Hemp-leaved Hibiscus, Deccan Hemp, Indian Hemp, Bastard Jute. In 

India the roasted seeds are eaten by the natives, and the young lea\es 

are used as a pot herb. 
Hibiscus esculentus, Linn.—Vernac names : Kubaiwa or Kubewa 

(Hausa) ; Bendi-Kai; Ochro, Okra (W. Africa, W. Indies) ; Ventak- 

kaya (Malay) ; Bhindi (Hindustani) ; Ba-lu-wa (Burmah) ; Bete (Fiji) ; 

Gobbo; Gumbo (S. United States) ; Ouimbombo (Cuba) ; Lady’s 

Fingers. The young pods are used everywhere as a vegetable ; they 

make good pickles and being very mucilaginous are largely used for 

thickening soups. They are also used in soups and curries, or cut into 

small pieces and fried. The roasted seeds have been used as a substitute 

for pearl barley. The mature fruit forms a constituent of curry. 
To cultivate, seeds should be sown thinly in shallow drills two feet 

apart and the plants thinned out to a distance of eighteen inches. The 

fruits should be gathered when quite young. Periodic sowings are 

advisable as the quality of the pod deteriorates in old plantings. Varieties 
“ White Velvet ” and “ Green Mammoth Long Pod ” are recommended. 

The pods are sometimes dried for storage, as follows : They are cut in 

slices the short way, put on a sheet of paper in the sun to dry, turned now 
and then, and in about three days are dry enough to keep. They should 
be put in the sun occasionally if kept long. 

Talmum Triangular.—This plant is an erect, branching herb 
growing 30 inches high, with oblong, fleshy succulent leaves and shoots, 

which serve as an excellent substitute for spinach. It may be grown 

easily from seed or cuttings ; the former should be sown in a box and 

the seedlings transplanted as soon as large enough. Stem cuttings 

should be trimmed carefully and planted 15 inches apart on ridges two 

feet apart. Philippine spinach provides “ greens ” at all seasons of the 
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year It has been found valuable for hospital use. The maximum 
yield will be obtained if the plants are renewed after one year 

Hibiscus Sabdariffa, Linn.-Vernac. names : Masha Sour-sour • 

Indian Sorrell; Rozelle Hemp; Polechi (Malay); Chin-poung-ni 

(Burmah) The leaves are used as a pot herb for flavouring soup, anil in 

salads and curries. The fleshy calyces are made into preserves, and a 

refreshing beverage (Sorrel drink) may be made from them-prepared 

by boiling with water until they become pulpy, sweetening and spicing 

to taste. In the course of a day or so the clear fluid is strained off and 

bottled, and is ready for use after slight fermentation has occurred. 

The calyces may also be made into jams and jellies while delicious puddings 
may be made with them. 

Adansonia digitata, B. Juss.—Vernac. names: Kuka, Osche ; 

Nbondo, Imbondeiro (Angola) ; Gongalasu (Khartom) ; Baobab ; Sour 

Gourd; Cork Tree; Cream of Tartar Tree; Monkey Bread Tree; 

Maputa. The leaves, powdered, are used as a condiment in soups and 

sauces, etc. The mucilaginous pulp of the fruit has a pleasant, somewhat 

acid taste, and makes a cooling drink in cases of fever. 

STERCULIACEAE. 

Cola acuminata, Schott and Endl.—Vernac. names: Gonja (Foulah) ; 

Atara (Kabba) ; Gbanjakola. Abatakola (Yoruba) ; Coleira (Angola) ; 

Noix de Gouro (Ivory Coast) ; Byssi (Jamaica). The Kola nut. A 

native of West Africa but introduced into other tropical countries. 

Is used chiefly as a stimulant. It forms an important item in the daily 

life of the West African socially and dietetically. In Europe preparations 

of the nut are efficient substitutes for tea and coffee. The Kola nut 

contains 2-35 per cent, of caffeine, 0-023 per cent, of theobromine, and 

1 -62 per cent, of tannin. 

Theobroma Cocao, Linn.—Cocoa, Chocolate. This needs no 

description. 

TRIPLOCHITONACEAE. 

Grewia bicolor, Juss.—A very small but edible fruit of Western 
Tropical Africa. 

Grewia mollis, Juss.—Vernac. name : M’Koma. Distributed 

throughout tropical Africa. The mucilaginous bark is used in soups. 

The fruit, about the size of a pea, is edible, and pleasant to taste. 

Corchorus olitorius, Linn.—Crin-crin. Vernac. names : Phet-wun 

(Burmah) ; Oimoa (China) ; Rami-tsjva (Malay). Widely distributed 

throughout the tropics, and cultivated as a vegetable. In Old Calabai 

and other parts of S. Nigeria the leaves are used in soups. It is cultivated 

for the same purpose in Uganda, in Sierra Leone as a pot herb, in Liberia 

eaten as a vegetable, and in France the plant is cultivated in gardens, 
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the young and tender leaves being used in salads. In India, in addition 

to its use as a vegetable, it is used medicinally as a bitter tonic. 
Corchorus tridens, Linn.—Vernac.name: Ouisanani or Ouijanana 

(Angola). The young tops are cooked with palm oil and used as spinach 

by the natives of Angola. 

HUMIRIACEAE. 

Aubrya gabonensis.—Mahogany Bark Tree. A fermented drink 

(Stoutou) is made from the fruits by the natives of the Gaboon. 

RUTACEAE. 

Citrus, Linn. Aurantium.—Sweet Orange. 
Citrus Aurantium var. Bigaradia, Duhamel.—Bitter Orange. 

Seville orange. 
Citrus decumana, Murr.—Pumelo; Grape Fruit ; Shaddock. 

Vernac. names : Shouh-ton-oh (Burmah) ; Shanktones (Malay) ; Hiv 

(China) ; Laranjeira Turanga (Brazil). There are two varieties, one 

with white pulp and one with red or purple pulp. It must be left on the 

tree as long as possible. To prepare for the table, it should be cut in 

half and the fibrous material and pips removed. Sugar is added and it 

may then be left some hours on ice before eating. 
Citron Medica, var. acida, Brandis.—Lime, Sour Lime. Vernac. 

names: Tanpulo (China); Jaruk-tipis (Malay); Futile (Peru), The 

fruit is like a lemon but smaller, with a thin rind and extremely 

acid juice, caused by the presence of much citric acid. The fresh juice 

of the lime is used generally in cooking, giving a pleasant acid taste and 

agreeable flavour. A pickle, called “ pati-nabu,” is very popular in 

India, made with its own juice and salt. The small sour lime is used for 

making cooling drinks and lime juice, and the larger ones for making 

preserves. Limes are pickled with water, vinegar, cloves and mace. 

Lime juice can be preserved by mixing it with sugar, then bottling and 
keeping in a cool place, after straining. 

Citron Medica, var. limonis, Brandis.—Lemon. The above are 
well known and need no description. 

SIMARUBEAE. 

Irvingia Barteria, Hook.—Vernac. name : Oro (Lagos and Yoruba). 
Dika Bread , Gaboon Chocolate ; Wild Mango. Grows throughout 

West Africa. The fruit is edible, in flavour somewhat like the ordinary 

Mango (Mangifera indica) but very inferior. The natives eat it, but they 

attach greater importance to the kernel from which they make the 

so-called “ Dika ” or “ Udika ” bread, which consists of bruised kernels 

warmed and pressed into a cake. The fruits, which are like plums, are 
gathered together in a heap till the pulp has putrefied. The stones are 

then cracked and the kernels taken out in order to be crushed with a 
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wooden pestle in a large mortar. Then the mass, placed in a basket 
is exposed to the sun, which melts it into a stiff substance. It is finally 
cooled, when it becomes hard like cheese. It can be kept a long time if 
wrapped in leaves and a cloth so as to be hung up inside a house. It is 
used largely, when scraped or grated, in stews, and, in general, forms a 

staple article of food amongst the natives. Dika bread is sometimes 

mixed with the roasted seeds of Pentaclethra macrophylla, and Fegimanra 
afncana. 

Balanites aegyptiaca, Delite.—Vernac. names: Kuge, Zaccone, 
Heghk (Arabic) ; Lalo (Congo) ; Mutenti (Uganda) ; Egyptian Myro- 
balans ; Desert Date ; Central African Date. The fruit has a bitter¬ 
sweet flavour and aperient qualities ; the natives in the neighbourhood 
of Fashoda are very fond of it. In Nupe the fruits are eaten and used to 
make an intoxicating drink. On the Congo the fruits are eaten, and an 
alcoholic liquor is also made from them. The leaves, according to Barth, 

are used in Borneo as a vegetable. The kernels yield an oil known as 

Oil of Betu and as Zachun Oil, obtained by boiling ; used bv the 
natives to rub on their bodies, and also as a food. 

OLACINEAE. 

Ximenia americana, Linn.—Vernac. names : Igo, Osere (Lagos) ; 
Alimu (Sudan) ; Alankoawe (Arabic) ; Wild Oli-ve; Wild Lime; 

Mountain Plum ; Seaside Plum ; Hog Plum ; Citron of the Sea ; Tallow 
Nut ; Sennet. Distributed throughout the tropics. The fruit is 
edible, about the size and shape of an olive. It has an aromatic smell, 

and a bitter-sweet taste. It has an aperient action. The kernels are 
eaten and taste like filberts ; they are more strongly purgative. 

RHAMNEAE. 

Zizyphus Jujuba, Lam.—Indian Jujube; Chinese Date; Egg 

Plum. Grows throughout the tropics. The fruit preserved in syrup 
forms an important food in China and other Eastern countries. 

Zizyphus mucronata, Willd.—Buffalo Thorn ; Cut Thorn. This is 

believed to be the fruit called a Lotus mentioned by Mungo Park as 
being made into bread, which tastes like ginger-bread. It is also used 

for the preparation of a pleasant beverage. 

AMPELIDEAE. 

The following species of Vitis common in Tropical Africa have edible 
fruits: V. aralioides, Welw. : V. bombycina, Baker: V. Caesia, 

Sabine : (this variety is known as Country Grapes in Sierra Leone, they 
are acid and not very agreeable to Europeans, but are eaten by natives). 
V. cornifolia, Baker : V. Lecardii, Carriere: (Soudan Vine, the best 

of these fruits). V. Leonesis, Hook: V. palmatifida, Baker; V. 

quadrangularis, Linn, (this occurs also in Arabia, India and Ceylon, 
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the fruits are eaten, and the stems are used in curries). V. 

Schimperiana. 

SAPINDACEAE. 

Blighia sapida, Koenig.—Akee Apple. Native of West Africa, 
abundant in Jamaica. The white arillus in which the seeds are set is 
edible, and when cooked affords a very palatable food ; salt fish and Akees 
form one of the most common breakfast dishes among all classes in 
Jamaica. Epidemics of " Vomiting Sickness ” have been found to be 
due to this fruit. The following rules should be observed. 1. Unripe 
Akees if eaten freely bring on vomiting. 2. Decaying Akees are decidedly 
unwholesome, and may be even very poisonous. 3. bresh ripe Akees 
are good and harmless food, rather rich, and possibly showing individual 
idiosjmcrasies. The trees may be raised from the large black seeds, 
which germinate readily. Grafting is not required. 

ANACARDIACEAE. 

Mangifera indica, Linn.—Mango. Native of the East Indies and 
Malaya. Naturalized throughout the tropics. The choicest mango has 
no fibre in the pulp, and for flavour cannot be rivalled by any fruit in 
the world ; but a bad mango tastes like tow soaked in oil of turpentine. 
Mangoes should not be eaten freshly plucked from the tree, but gathered 
when ripe and laid upon a shelf for a few days to mature. The green 
fruit is used in various ways, the stone being first taken out, and the mango 
cut into halves or slices :—(1) put into curries ; (2) made 
into a pickle with salt, oil and peppers (chillies) ; (3) made into preserves 
and jellies by being boiled and cooked in syrup ; (4) boiled, strained 
and with milk and sugar made into a custard, known as “ mango fool ” ; 
(5) dried and made into ambchur, used for adding acidity to certain 
curries ; (6) when very young cut into small pieces, mixed with a little 
salt, sliced chillies and milk, and made into a tasty salad. When ripe 
it is made into a curry, cut into small pieces and made into a salad with 
vinegar and chillies, or the juice may be squeezed out, and allowed tO' 
dry on plates, forming the thin cakes known as “ Ambsath ” in India. 
Salted mangoes are much eaten with fish curries. 

Anacardium occidentale, Linn.—Cashew Apple. Vernac. names’: 
Kaju (Hindustani) ; Thee-noh (Burmah). Indigenous to South America 
and the West Indies. Introduced throughout the tropics. The roasted 
kernels are commonly eaten as dessert or made into confectionery with 
sugar. They contain about 40 per cent, of a nutritious oil. The juicy 
fleshy pedicle may be eaten when ripe ; it makes a good preserve. From 
this part of the fruit a spirit may be distilled which in some localities 
is an important beverage. 
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Haematostaphis Barteri, Hook.-Blood Plum. The fruit is 

edible, acid, and not unpleasant; it is of crimson colour and hangs in 
clusters like a bunch of grapes. 

Sponchas mangifera, Willd.—Jungli Amba (India). Hog Plum. 

ruit eaten when ripe ; preserved ; eaten in curries, and pickled when 
unripe. 

LEGUMINOSAE-PAPILIONACEAE. 
Archis hypogaea, Linn.—Ground-nut. Monkey Nut; Pea Nut. 

Mackenzie Wallis, in the Indian Journal of Medical Research, gives the 
following opinion as to the value of the ground-nut 

It would seem that in a country like India, where this legume 

grows in abundance, that Nature has provided a cheap and efficient 

source of nitrogenous material to supplement the diet of the native 

which is nch in carbohydrates and poor in protein. The surprising fact 

is that so little attention has been paid to this in the past, possibly due 

to the lack of organisation in the ground-nut industry. The adoption 

of ground-nut cake as a food can be urged both on scientific grounds and 

also from economic considerations. Wheat, oats and several other cereals 

are markedly deficient in the so-called basic amino-acids, and we have 

in ground-nut cake the largest amount of these building stones of any 

known cake. Further, we know that many of these cereals will not by 

themselves support life because of such deficiencies, but directly they 

are made good, then growth and nutrition can be maintained. What 

better source of these deficiencies in wheat, etc., could we find than in the 

ground-nut cake ? Now, ground-nut cake, in order to render it palatable, 

easily digested, and free from any objectionable taste, requires to be 

properly prepared. The ground-nuts as obtained after decortication 

require to be washed free from grit, dirt, stones, etc., and then the red 

skin coating the kernels must be removed as completely as possible. 

The clean white kernels are now subjected to hydraulic pressure to 

remove the Arachis oil. After this expression, which should always be 

carried out in the cold, the ground-nut cake still contains too much oil— 

between 9 and 10 per cent, or even as much as 15 per cent. Such a cake 

when ground up will yield a flour with a taste of the ground-nut, which is 

slightly bitter. Further, there is too much oil in it to make it really 

serviceable for the making of bread or biscuits. A large number of 

experiments were carried out with such a cake, but it was found that the 

bread made from it was always too heavy. Now by simply warming the 

cake and then subjecting it again to hydraulic pressure some of this oil 

is removed. The cake is now ground up, and yields an excellent flour, 

which possesses a slightly sweet taste, and is far superior in every way to 

the cake containing 10 per cent, or more of oil. dhe small amount of 

oil remaining, usually about 5 per cent., is on the whole beneficial, since 

it tends to preserve the flour, increases its nutritive properties, and makes 
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a light and easily preserved biscuit. All objections to the ground-nut as 

an article of food are thus removed, since the oil is the constituent 

responsible for any undesirable effects. For the manufacture of nutra- 

mine (ground-nut flour), therefore, it is essential to control the whole 

process and to see that it is efficiently and properly prepared and up to 

the standard laid down in this paper. That this is possible is obvious, 

since no elaborate machinery is required—only attention to details. The 

fact that a cake which has hitherto been regarded as a waste product can 

form such a valuable food-stuff is sufficient incentive to manufacturers 

to endeavour to produce a standard quality, since by so doing they 

materially improve the commercial value of the Arachis oil. Having 

obtained a good flour, the possibilities of utilizing it are almost unlimited. 

The preparation of nutramine biscuits has so far been attended with 

success, and every one who has sampled them has expressed satisfaction. 

Bread made with nutramine flour alone is apt to be heavy unless eggs 

are used. Using a mixture of nutramine and wheat flour in the ratio of 

1 to 4, good results are obtained for both bread and biscuits. On the 

whole such a mixture is preferable, although quite useful biscuits can be 

made from nutramine alone. Finally, it has been shown that there is 

an abundance of ground-nuts in India, which are of commercial value 

for their oil-yielding capacity, and consequently nutramine flour can 

be prepared and sold at a very cheap rate.” 

Ground-nut soup and ground-nut stew are favourite West African dishes. 

Lens esculenta.—The lentil is used in Egypt and India. It is less 

apt to cause flatulence than either peas or beans. Revalenta Arabica, a 

patent preparation, is said to consist mainly of lentil flour. It sells at 

twenty times the price of this constituent. 

Cicer arietinum, Linn.—Chick Pea ; Gram. Cultivated in Africa, 

India and Southern Europe. One of the most nutritious of the pulses, 

and grown chiefly for food. In France it is used roasted as a substitute 

for coffee. The parched seeds are also used in confectionery ; the green 

peas as a vegetable ; the meal for making porridge ; and the young 

plants may be eaten like spinach. Frequently carried by travellers 

crossing deserts, being considered more capable of supporting life, weight 

for weight, than any other kind of food. Excess of the leaves is dangerous 
as they contain oxalic acid. 

Lathyrus sativus, Linn.—Common in tropical countries. The seeds 

are used for food for both men and animals. There is some danger in 

e use of this pulse for food ; cases of poisoning are not uncommon 

causing Lathyrism,” a disease characterised by paralysis. 

furtherT sativum’ Li»n.~Garden Pea. This is so well known that 
lurther description is unnecessary. 

TowG1Ch!nveT„0ia^6 ~ Bhat (Hindustani); Yuan 
' g w (China), Pai-mei-Tow (Burmah); Kachang-Kadele Putik 
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(Borneo) ; Daizu (Japan) ; Soya Bean. Cultivated in many parts of 

t e tropics. In Japan and China, the beans are largely used in the 

preparation of the sauce known commercially as “ Soy,” and there is 

also a preparation made from them known as “ Soya Milk.” This so- 

called milk consists of the bean made into a thin paste with water, boiled 

and concentrated by adding sugar, and evaporating to a syrupy con¬ 

sistence ; it is then suitable for mixing with tea, coffee, etc., as a substitute 

for milk proper. Tofu is a food product used in Japan made from the 

above preparation, and it in turn forms the basis of the " bean cheeses ” 

of that country. Bean cheese is said to be a very popular article of food 

with all classes of natives. The beans are also an important article of 

food, being used in the East like peas in England, as a vegetable in soups, 

etc., and roasted and ground they are made into a beverage somewhat 

resembling coffee. The meal is used in the manufacture of biscuits, 

and in the preparation of a bread intended for the special use of diabetics, 

as it is free from sugar and starch, and is the richest of all pulses in protein. 

One kind contains almost 30 per cent, of oil, and is called Tan-yu (China), 

which is extracted and extensively used as butter in China and Japan. 

Jones and Finks (1921) found that bread made from 25 per cent, of 

Soy bean flour and 75 per cent, of wheat flour supplied proteins and vita¬ 

min B in amounts adequate for the normal growth of rats. The mixed 

proteins were found to be two or three times as efficient for growth as 

wheat proteins alone. 

Mucuna nivea.—Lyon Velvet Bean. Grows in Burmah and Bengal. 

A most excellent vegetable for the table, scarcely inferior to the large 

garden beans of Europe ; valued by Hindus and Europeans alike. 

Canavalia ensiformis.—Sword Bean; Horsebean ; Snakebean. 

Cosmopolitan in the Tropics. When young and tender are said to be 

scarcely inferior to French beans. The young and half-grown pods are 

also eaten especially in curry by natives in India, and the mature seeds 

are eaten. The mature beans are roasted and ground as coffee in 

Texas. 
Phaseolus aconitifolius.—Moth Bean. A native of India and 

prefers dry light sandy soil, being sown in June or July. Moth (Hindu¬ 

stani) ; Tulkapyre (Tamil). It is ground into flour and used with other 

grains in making cakes. 
Phaseolus lunatus.—Lime Bean. A native of Tropical America. 

Vernac. names: Sugar or Hibbert Bean (West Indies) ; Duffin Bean 

(India) ; Bunburbutti (Bengali) ; Kursumbulle Pullie (Hindustani) ; 

Dau-dai (Cochin-China). The pod is from two to three inches long and 

scimitar-shaped. 
The best variety is the large, oval, white-seeded kind, with, at most, 

a brown or black mark close to the hilum, being preferable to the flattened 

reniform kind with blotches of red or black veinings. 
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The ]arge flat ivory-likc young green beans (seeds) are shelled, and 
The larg , , . - They are then exceedingly 

boiled for about two hours until quite so . • wh_n niq 

the water'and 

are ground to a coarse powder mixed 

with a little water, then pressed into masses like cheese and awkedas 

required after being finely grated. " Caraotas negras are a staple 

article of food in Venezuela, and " Feijao ” is the national dish of Brazil. 

Phaseolus mung—Green Gram. A native of India. I ernac 

names : Daumuong-au (Cochin China) ; Sim-payam (Tamil) ; 1 amouk 

(Burmah). Hung has dark green leaves and much smaller and shorter 

seeds than black gram. There are three varieties with green, yellow or 

black seeds. The ripe seeds are boiled whole or split like peas. 1 hey 

are also parched and ground into flour, which is made into balls with spice, 

or employed for making porridge. The beans are sometimes eaten 

parched, or boiled with condiments. They keep well. 
Phaseolus mung var. radiatus.—Black Gram. A native of India. 

Vernac. names: Urd (Hindustani) ; Cheru-poiar (Malay). It thrives in 

heavier soils than the Mung Bean, and is sown at the beginning of the 

rainy season. In Madras it is cultivated on dry lands, being sown in 

August or September. The ripe beans (seeds) are the most esteemed 

pulse in India and fetch the highest price. It is eaten like mung, boiled 

whole ; parched ; or as spice balls, and is the chief constituent of the 

water biscuits known in Bombay as “ papad. In the Punjab bari 

and “ sepa ” are prepared by soaking the beans for two days in slightly 

warm water, then crushed to pulp by a stone and dried, and eaten mixed 

with oil. According to Embrey (1921) the protein of white kao-liang is 

better than that of red kao-liang (mungbean), but neither seems to be 

adequate for growth. These beans are deficient in calcium and sodium. 

Johns and Finks (1920) state that proteins of Phaseolus vulgaris, 

P. Imatus and P. angulasis are deficient in cystin. Johns and Jones 

and their co-workers (1921) found the proteins of the yellow pea (Pisum 

sativum) did not require extra cystin, as was found to be the case with 

proteins of the genu Phaseolus or the bean family. The same is true for 

the proteins of the Lima bean (1922) and also the adsuki bean (1921). 

These authors have shown that the limiting deficiency of the lentil 

(Lens esculenta) is cystin. Finks and Johns (1922) showed that protein 

mixtures from the Chinese or Georgia velvet beans were inadequate for 

nutrition, and were not completed by adding cystin. 

Peas and Beans.—Wheat, maize, oats and rice contain about 

11, 10, 15 and 9 per cent, protein respectively, whereas peas and beans 

contain 23 per cent. The value of this protein giving rise to the term 
(B 13101)q 
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“ poor man’s meat ” is not confirmed by nutrition experiments on 

animals. Georgia velvet beans are rich in vitamins A and B. Indian 

lentils are a good source of vitamin B. 

P. vulgaris may be grown in the tropics except during periods of 

heavy rain. The seeds should be sown at distances of one foot in double 

rows a foot apart. Support must be furnished. A span of four feet 

should be left between double rows. “ Kentucky Wonder” is the best 

variety for the tropics. 

Vigna Catjang.—Vernac. names : Lobia or Chowli (Hindustani) ; 

Kachang-penut-ayam (Malay) ; Lubia (Arabic). This bean is useful 

at all periods of the year. If grown as a vegetable the young pods may 

be used as beans ; or, when older, shelled and used as peas. At all times 

the plant may be used as a green manure and turned in as it commences 

to flower. It is quick growing and is ideal for covering up land when not 

required. Varieties are numerous and differ very slightly. “ Brabham ” 

and “ Victor ” are recommended. 
Cajanus Indicus.—Red Gram. In the West Indies the small 

varietv is called No Eye Pea, and the large, Congo Pea. 1 evnac. names . 

Toovar (Hindustani) ; Large Dhall (India); Shaz (Malay) ; Pai-yenkhy- 

ung (Burma) ; Kadjan (Arabic). A light moist soil is required. The 

leaves and pods are stripped off the stems, then heaped together and the 

grain threshed out. It is much used, and is either parched in hot sand 

and eaten dry, or with oil and salt, or ground into flour and made into cakes. 

Pachyrhizus angulatus, Rich.—Cultivated throughout the tropics. 

Tuberous root edible. A starch is made from the tubers. The young 

pods cannot be used as a vegetable as they are hairy and cause irritation. 

Pachyrhizus tuberosus, Spreng.—Yam Bean. The tuberous roots 

are eaten as food and a starch is obtained from them. Both the tubers 

and beans contain a poisonous resin, the latter yielding 2 per cent. 
P longepedunculatus, Hassk, and Psophocarpus tetragonolobus 

/Winged Goa or Segadilla Bean) are also widely cultivated and used as 

food If sown towards the end of the dry season it will continue to 

fruit' throughout the rainy season, which makes it a vegetable of con¬ 

siderable value. Seeds should be sown in double rows fifteen inches 

apart and the vines permitted to trail over supports. The pod is cooked 

Dolichos Lablab, L^.-Poor Man’s Bean; Tonga Bean. 

names : Sim (Hindustani) ; Pai (Burmah) ; P'en-tau ^ 'd 
vated throughout the tropics. Both the green pods and the ripe 

arc used as food. The leaves are also dried and used as a vegeta . 

leguminosae-caesalpiniae. 

Ceratonia Siliqua, Linn.-Locust Bean ; St. John s Brcad^ Occ^ 

round Mediterranean area, cultivated m Imia ant 
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as food for stock. In Cyprus a kind of molasses and sugar candy called 

•• pastel, ” is obtained from the beans. The " sherbets of the lurks, 

Arabs and Fellahs are prepared from these beans and liquorice. 

Tamarindus indica, Linn.—Indian Tamarind. Vernac. names. 

Imlee (Hindustani) ; Tsamia (Haussa) ; Subar (Arabic) ; Mag-yc 

(Burmah) Native of East and West Indies, cultivated in India, Burmah, 

Tropical Africa, etc. The pulp of the fruit is well-known as a laxative ; 

it is also used in curries, chutnies and sauces. In Northern Nigeria a 

beverage is made by steeping the pods in water, generally mixed with 

onions. The kernels are eaten in India in times of scarcity. The Arabs 

steam, sun-dry, then knead it into balls with salt and oil to counteract 

the effects of damp ; thus prepared, it will keep for years. 

Prosopis juliflora.—Honey Locust. West Indies and Central 

America. An important foodstuff among the Indians and Mexicans who 

grind them into flour for baking purposes, and also to make a weak beer. 

ROSACEAE. 

Chrysobalanus Icaco, Linn.—Cocoa Plum. Grows in West Africa 

and Central America. The fruit resembles a Victoria plum, and is 

eaten fresh or preserved. 

Most species of Parinarium have edible plum-like fruits. They are 

distributed widely over Tropical Africa. 

MYRTACEAE. 

Psidium Guayava, Linn.—Guava. Naturalized in many tropical 

countries. One of the best tropical fruits. It is used largely in the West 

Indies for making jelly, and unless something in the way of a preserve is 

made, much of the fruit is likely to be wasted, as the trees when in full 

bearing usually fruit very profusely. “ Guava Cheese ” is made from 

the pulp left over from making guava jelly. The pulp is strained to 

remove the seeds ; lime juice and sugar added ; and then boiled till it is 

fairly solid. Guava jam is called “ goibada ” in Brazil. The rind is 

often stewed and eaten with milk ; or made into marmalade. 

Eugenia malaccensis, Linn.—Malay Apple. Common in tropical 

Asia. Fruit large and juicy. E. Jambos.—Called Jambu or Rose 

Apple. Vernac. names: Gulab-Jaman (Hindustani); Toffah (Arabic). 

A nati\e of India. The fruit is about the size of an apple, reddish, and 

smells like rose water, the pulp being white. It is a most delicious fruit. 

LYTHRARIEAE. 

Punica granatum, Linn.—Pomegranate. The fruit is one of the 

oldest-known and is commonly imported to England. The pulp is used 
in warm countries for making cooling drinks. 

(B 1310 1 )Q 
p 2 
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ONAGRARIEAE. 

Trapa bispinosa, Roxb.—Singhara nut. An important article of 

food in East Africa, India and Ceylon. Cultivated in pools. T. natans. 

—\\ ater Chestnut. Widely distributed. The seeds are farinaceous and 

rich in phosphorus. They may be eaten raw, roasted, or in soups. 

PASSIFLOREAE. 

Passiflora quadrangularis, Linn.—Granadilla and other species, 

e.g., P. laurifolia, water lemon of Honolulu, known in the West Indies 

as Pomme d’Or ; P. maliformis, sweet cup ; P. edulis, the purple 

passion fruit of Queensland; and P. lingularis of Venezuela, the 

Parchita. It needs thorough cutting back yearly to make it bear fruit. 

The fruit pulp is cool and refreshing, and may be eaten with sugar and 

spices. 

Carica Papaya.—Papaw. Papaya. Vernac. names: Mamoeiro 

(Brazil) ; Thin-bau (Burmah) ; Muh-kwa (China) ; and Papa (Malay). The 

flowers with the male (on long stalks) and those with the female (with no 

stalks) organs grow on separate trees. When the fruit is green it is 

peeled, boiled, cut into small pieces and served with oil, vinegar, salt 

and pepper, thus forming a very palatable vegetable; it is also used in 

curries or pickled in vinegar. V hen ripe it is eaten raw either with 

sugar or with pepper and salt. The milky juice of the tree is often used 

to make tough meat tender ; to this end the meat may be wrapped in the 

leaves. Papain is the dried milk or juice of the fruit. 

Nephelium Litchi.—Lichee Nut. The fruit is nearly round and 

the edible portion is the sweet jelly-like pulp which covers the seeds. 

The whole is enclosed in a thin reddish shell with warty protuberances. 

The fruit should be eaten as soon as possible after being plucked. It 

resembles a strawberry in taste. It is dried by the Chinese and then 

becomes darker in colour and in this state may be seen in London shops. 

The flavour in this state bears no resemblance to that of the fresh fruit. 

CUCURBITACEAE. 

Langenaria vulgaris.—Seringe ; Calabash Gourd ; White Pumpkin. 

Vernac. names : Bu-sin-swai (Burmah) ; Bellaschora (Malay); Charrah 

(Arabic); Kaddu (Hindustani); Hu-lu (China). Cosmopolitan in the 

tropics The pulp of the fruit is edible. The Arabians eat the truit 

boiled, with vinegar, or fill the shell with rice and meat and thus make a 

kind of pudding of it. II hung up in a free current of air, it keeps well 

for three or four months. The young shoots and leaves are also eaten. 

Como arori<atip<; arp normative and even poisonous. 

tari tari 
(Venezuela;, me j-° 
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India and other eastern countries. There is a bitter variety which 

possesses toxic principles, indistinguishable from the edible form except 

that the fruits are darker in colour, and the taste is extremely bitter. 

Luffa acutangular.-A native of India and Malaya and called 

Torai (Hindustani); Djinji (Malay); Tha-bwot-kha-wai (Burmah). 

The fruit is produced during the rainy season. Sow from March to 

Tune in lines 5 feet apart; supports should be given to the young plants 

when 4 inches high, for them to climb on. If the fruit is longer than 

4 inches it is useless for the table, but if young is highly esteemed and 

considered one of the best of the indigenous vegetables. It is peeled, 

boiled, and dressed with oil, pepper and salt ; also used in curries. 

Trichosanthes anguina.—Snake Gourd. Grown throughout India 

as a rainy season crop. It is sown in April and May, and cultivated 

like a cucumber. Vernac. names: Purwul (Hindustani) , Pai-len-mwae 

(Burmah) ; Petala-ular (Malay). This gourd is used as a boiled vegetable, 

also in a curry. 
Triochosanthes dioica.—A native of the plains of North India, 

called Parvar (Hindustani) ; Patolam (Malay). Extensively cultivated 

during the rainy season in the same way as other gourds. The unripe 

fruit is much used as a vegetable, being considered very wholesome ; 

it can be cooked in various ways—either boiled, after cutting in half, 

and served with oil, salt and pepper as a vegetable ; or fried ; or else 

cut in slices and stewed in sauce. It is also used for curry, and can be 

preserved in syrup with cinnamon and vanilla. If gathered when young 

at less than four inches in length, it can be cut into thin strips and boiled 

like French (spring) beans. 

Benincasa cerifera.—Savi. Vernac. names : Kondol (Philippines) ; 

Peh-kwa (China) ; Kumpalanna (Malay) ; Kyauk-pa-yon (Burmah) ; 

Gol-Kaddu (Hindustani) ; Togan (Japan) ; Wax Gourd ; White Gourd. 

The fruit is commonly eaten as a vegetable marrow ; a favourite on the 

table, used in curry, and made into a sweetmeat. 

Momordica Charantia, Linn.—Balsam Apple ; African Cucumber. 

Vernac. names : Quisaulbarri (Arabic) ; Karela (Hindustani) ; Kaippa- 

valli (Malay) ; Ke-hin-ga-bin (Burma). Widely cultivated throughout 

the tropics. The fruit is bitter, but not unwholesome. It is recom¬ 

mended to be steeped in salt water before cooking to remove part of the 

bitterness. Eaten in curries, or sliced and dried, in India. 

Cucumis Melo, Linn.—Sweet Melon. A well-known dessert fruit. 

Cucumis sativus, Linn.—Cucumber. Khiyar (Arabic). Used green 

for salads and pickles. Seed should be sown in drills two feet apart, and 

the plants thinned out to eighteen inches. Plants may also be raised in 

boxes and transplanted to mounds of good soil. The vines may be 

permitted to trail over the ground or can be trained on supports. By 

sowing early in the dry season and at monthly intervals a long succession 



228 DIETETICS IN WARM CLIMATES 

may be obtained. Varieties “ Indian Long ” and “ Japanese Climbing ” 

are recommended. 

Citrullus vulgaris, Schrad.—Water Melon. The fruit is well known 

for its watery refreshing pulp when ripe, and as a vegetable when green. 

In Ngamiland it is eaten by bushmen, often their sole supply of water, 

and in the waterless regions of the Kalahari, parts would be impassable 

but for the perfectly tasteless watery contents of the “ tsama water 

melon.” The seeds are ground and made into a sauce in Sierra Leone, 

also used in soup. 

Cucurbita maxima, Duchesne.—The Melon Pumpkin. C. mos- 
chata, Mush Gourd ; C. Pepo, Vegetable Marrow ; are other well-known 

vegetables. 

Sechium edule, Swartz.—Chayote, Chocho. A native of Central 

America. The large fruit is green or cream-coloured, according to the 

variety, and covered with soft prickles. It is much cultivated in South 

America and the West Indies. The fruit is a most wholesome vegetable 

cooked like squash or pumpkin ; it can also be made into tarts with limes. 

It is sometimes added to soup, or soup made of it, or it is eaten boiled 

and mashed with oil and pepper, the skin being first removed, or flavoured 

with lime and spices. For planting, an entire chayote is set in a small 

mound of good soil. The vine must be allowed to trail over some support. 

The fruits vary with the variety and may be smooth or spiny, green or 

white, pear-shaped or round. Chayote succeeds best if planted at the 

commencement of the dry season and watered regularly, but it may be 

planted at any time except during the heavy rains. The vines commence 

to bear when three to four months of age and continue for several months , 

they die down to the ground and sprout again after a period of ie^t. 

This is one of the vegetables which is in season during the wet months. 

For this reason it is particularly valuable. 

FICOIDEAE. 

Gisekia pharnacioides, Linn.—Sandy pot herb. Occurs in Africa 

and India. In India the leaves are used in the preparation of dal, 

as a pot herb in times of famine, or as a vegetable. 

GAMOPETALAE-RUBIACEAE. 

Sarcocephalus esculentus. Afzel.—African fig. The fruit is deep 

red in colour, flavour like a strawberry, though the odour is rather that 

of an apple. If eaten in excess, it is emetic. 

COMPOSITAE. 

Helianthus annuus, Linn.—Sunflower. The seeds are eaten like 

nuts ; roasted and ground, they make a substitute for coffee. 

According to Ribadeau-Dumas, L. and Andre (De Vemploi de l aleurcne 

des graines oleagineuses dans V alimentation de Vhomme (1 he use of the 
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Aleurone of the Oily Grains in Human INM**** "hod 

moisture can be prepared. The best source of th.s aleurone mea is 

sunflower (Helianthus annuus), from which a product rich in mtiogen 

phosphates of Ca and Mg combined with sugars, and containing some iron 

but no chlorine, can be prepared. Given as a supplement to a farinaceous 

diet where milk is contra-indicated, it checks diarrhoea and al ows of a 

rapid return to a milk diet. In fetid diarrhoea with butyric fermenta¬ 

tion it forms a source of protein definitely superior to animal protein. n 

the dyspepsia arising from cows milk it prevents constipation. The 

aleurone grain flour is given in amounts replacing the protein oi the 

mother’s or of cow’s milk. Growth on this farinaceous diet plus the 

aleurone grain is poor unless chlorine is added (forming 0-1 per cent, of 

the diet), though 80 per cent, of the nitrogen is absorbed. The diet also 

lacks vitamin A, which is supplied in the form of cod-liver oil, when 

excellent growth can be obtained. Boigey (Tropical Diseases Bulletin, 

1929, v. 4, 475) has suggested the value of whole arachis grain as a 

supplement to the diet, but the authors consider animal much superior 

to vegetable fats and therefore supply them in the form of cod-liver 

oil. 
Tubers should be planted in rows two feet apart, allowing one loot 

between plants. The crop takes approximately five months to mature 

and should be removed from the soil before the heavy rains set in. 1 he 

plants grow four to six feet in height, and will bloom profusely if permitted 

to do so. The flower beds should be removed before they open, and on no 

account should the plants be permitted to fruit. 

H. luberosus, Linn.—Jerusalem Artichoke. Cultivated generally as 

a vegetable. , 

Carthamus tinctorius, Linn.—Safflower. The seeds are edible, 

especially after roasting. In Telegu the fried seed is ground together 

with tamarind, salt and fried chillies to make “ chutney.” Roasted seeds 

are mixed with fried rice wafers, Bengal gram, etc., and sold in Indian 

bazaars. 

Lactuca sativa, Linn.—The common Lettuce. 

Seed should be sown thinly in drills one foot apart and thinned to 

six inches, or sown in boxes and the plants set out as soon as large enough. 

If the former method is used the “ thinnings ” should be used for planting 

also. Successions should be maintained by sowing at intervals of three 

weeks from the commencement of the dry season. In the tropical 

lowlands it is extremely rare for the plants to join “ heads.” Varieties 

Big Boston and Black Seeded Simpson ” are recommended. 
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SAPOTACEAE. 

Chrysophyllum africanum.—Vernac. name : Bungi (Sierra Leone); 

C. albidum, C. Cainito, Star Apple, all have edible fruits. They occur 
in West Africa and Central America. 

Achras Sapota, Linn. Naseberry ; Milk Apple. Cultivated through¬ 

out the tiopics. A delicately flavoured and wholesome fruit. 

Butyrospernum Parkii, Kotschy.—Shea Nuts. It is called in 

West Africa Galam or Bambouk Butter Tree; Kadena (Haussa) ; 

Lulu (Arabic). Found chiefly on the mountains of tropical West Africa 

and Nileland. When the land is cleared this tree is always left standing. 

The fruit is edible but the main value of the tree lies in the seeds, from 

which shea butter or shea nut oil is prepared. It is solid and obtained 

from the kernel by drying the stone in the sun after the pulp is removed. 

The kernel is bruised in the usual way in the mortar, boiled and as the 

butter comes to the surface it is skimmed off. It is whiter, firmer, has 

a richer flavour than cow’s butter, and keeps a whole year without salt. 

It has been used as a vegetable butter but has a somewhat acrid taste. 

Mumusops bidentata.—Balata. The fresh milk is described as 

drinkable, the negroes of Guiana being accustomed to mix it with their 

chocolate, though they knew the injurious effects of taking spirits after 

drinking this milk. 

Dumoria Heckeli.—One of the so-called African Mahoganies. The 

seeds yield “ Doumori butter,” used by the natives of French West 

Africa as food. 

CONVOLVULACEAE. 

Ipomoea Batatas, Lam.—Sweet Potato. Vernac. names : Mita alu 

(Hindustani) ; Vallikilangu (Tamil) ; Kapa-kalenga (Malay) ; Kaz-wan, 

etc. (Burmah) ; Dankali (Haussa). The leaves cooked with fungi 

are eaten like spinach. The chief value of the plant lies in the roots or 

tubers for food, used in the same way as the common potato. The 

expedition to the interior of New Guinea in 1926 discovered that, among 

some of the pigmv tribes, batata, together with the spoils of the chase, 

was the chief food. Rice was still unknown. 

Stem cuttings should be planted about eighteen inches apart on ridges, 

six inches high. Ridges should be two feet apart. Fair-sized tubers 

should be available in three to four months after planting. The sweet 

potato will grow on poor soil. “ Porto Rico and ' Nancy Hall are 

good sorts. 
It can be boiled, cut in slices, with milk, sugar, and grated coco-nut 

added, making a good dessert ; or boiled, mashed, and made into a 

pudding with sugar, eggs, grated coco-nut, and some kind of spice as 

nutmeg or cinnamon. Sometimes it is roasted whole in hot ashes, 

or cut in slices and fried in oil. Perhaps the best way is to peel and grate 

when raw, and then make into a pudding as above, this being the 
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Brazilian way. In Siam and the East Indies it is often preserved as 

a sweetmeat in clear syrup. 

SOLANACEAE. 

Lycopersicum esculentum, Mill-The Tomato. This is one of the 

most appreciated vegetables. By a succession of sowings, commencing 

in the wet season, fruits maybe had throughout the year with the exception 

of the season of heavy rains. For early planting, seeds should be sown 

in boxes under cover during the rainy season, and the plants transferred 

to the open ground when they have made the sixth leaf. Subsequently 

plantings may be made at intervals of six weeks in a seed bed in the open 

ground. The plants should be set in rows, then put apart, and spaced 

eighteen inches in the rows. A three inch top dressing of good well- 

rotted stable manure after six or eight weeks is advisable. W hen the 

plants are eighteen inches to two feet high they should be staked and 

tied loosely. Auxiliary shoots should be removed from time to time. 

With favourable weather conditions the plants come into bearing seven 

to eight weeks after sowing of the seed. 1 his plant is susceptible 

to wilt disease and one of the resistant varieties should be used. The 

best is probably “ Marglobe.” 

Solanum Melongena, Linn— Egg plant. Vernac. names : Brinjal 

(India) ; Kha-yan (Burmah) ; Kia (China) ; Trong (Malay) ; Gauta 

(Haussa) ; Bedingane (Egypt) ; Bengan (West Africa). The fruit is 

creamy-white and egg-shaped or else more elongated and of a purple 

hue. It is very common in the tropics, being usually cut into slices and 

fried. It may also be mashed with salt, peppers, lime juice or oil, or 

pickled when young and tender in oil, pepper and salt. Though suscep¬ 

tible to a wilt disease which is often troublesome, it can usually be grown 

successfully during the greater part of the year. Like most other vege¬ 

tables, it is not happy during the heavy rains. Sowings can be made at 

the commencement of the dry season and from then on at intervals of 

six to eight weeks. Seeds should be sown in drills two feet apart and the 

plants thinned, as soon as large enough, to a distance of two feet in the 

rows. Constant hoeing is advisable for the best results. With tall- 

growing varieties it is often necessary to stake individual plants, but 

there are low-growing varieties which do not require this. The variety 

Black Beauty ” has been very successful. 

Solanum tubeiosum, Linn. 1 he Potato. 1 his needs no description. 

Physalis peruviana, Linn.—Cape Gooseberry. The fruit makes an 

admirable preserve. The so-called Bilberry Jam is made of the fruits. 
Also commonly eaten in the fresh state. 

• Cyphomandra betacea, Sendt.—The Tree Tomato. May be eaten 

raw, or cooked. Makes a good preserve and jelly. Stewed with sugar it 
resembles apple or apricot. 
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Capsicum annum, Linn.—Vernac. names : Mattisa (Hindustani) ; 

Quija (Brazil). When green this pepper is used for pickling, and when 

ripe it is mixed with tomatoes to make sauces ; it is also dried and ground 

into cayenne pepper. Ground into a paste between stones, with a little 

oil, ginger and salt, it is good seasoning for rice and various dishes. 

Goat pepper, Lai Mirich (Hindustani) ; Pimenta de Cumari (Brazil) ; 

is indispensable for curries. Both green and ripe it is much used for 

pickles. By pouring hot vinegar on the fruit, all the essential qualities 

aie procured, and this liquid, which is called “ chilli vinegar,” is used for 

flavouring. The pods are often dried on hot plates or in a slow oven, 

pounded in a mortar, then passed through a hand mill till finely powdered, 

well sifted, and preserved in a corked glass bottle for use. In Jamaica, 

salt and pepper are ground into it, and it is then called “ cayenne butter.” 

Capsicum frutescens, Linn.—“ Chillies ” of commerce. Apart 

from their use as condiments, some of the larger and milder fruits may 

be used as a vegetable stuffed with meat and baked or eaten raw as a 

salad. “ Cayenne pepper ” is made by grinding the ripe dried fruits to 

powder. “ Mandram ” is a West Indian stomachic, prepared by washing 

a few pods of the pepper and mixing them with sliced cucumbers and 

shallots, with the addition of lime juice and Madeira wine. Ball peppers 

can be grown at all times of the year except during the season of heavy 

rains. Seeds should be sown in boxes under cover ; the young plants 

can be set out in rows two feet apart, spacing them eighteen inches apart 

in the rows. They require a richer soil than most vegetables and are 

benefited greatly by constant hoeing. Periodic sowings should be made 

to maintain a constant supply. Two varieties are recommended, Rugby 

Giant ” and “ Tomato Pepper.” 

PEDALIACEAE. 

Sesamum indicum, Linn.—Vernac. names : Beni (Lagos) ; Sem- 

sem (Egypt) ; Hnan (Burmah) ; Schit-chi (Malay) ; Wangala (British 

Guiana) ; Til (Bengal) ; Goma (Japan) ; Palava Sauce Plant. An oil 

is produced from the seed, used everywhere for food. The seeds, in 

India, are also made into sweetmeats, and toasted and ground, the\ an 

made into cakes. In West Africa, when the crop is ripe it is cut and 

stacked for seven days, then sun-dried for three days. This causes the 

pod to burst and liberate the seeds. The removal of the seed is effected 

by shaking the stalks, when half of the seeds will drop from the pods ; 

the stalks are allowed to dry two days longer, when the remaining seeds 

are removed in the same way. The seeds, after removal, are washed in 

cold water several times, then exposed to the sun to bleach, and t ic 

oil finally extracted by pressure. Nine pounds of seed yield two quarts 

of oil. In East Africa the seeds are dried and pounded in large mortars 

and, when the oil begins to appear, a little hot water is poured in, am 



TROPICAL FOODSTUFFS 
233 

• 

CRUCIFERAE. 

Sinapis alba.—Mustard. Mustard greens can be grown at all periods 

of the vear except during heavy rains. Seeds should be sown thinly 

in shallow drills one foot apart; the plants should be ready lor use in 

four to six weeks. Frequent sowings are necessary to obtain a succession 

over a long period. Variety " Chinese White is recommended , 

is a superior kind. . , , , „ 
Brassica oleracea.—Cabbage. Of all vegetables this is probably 

one of the most useful, being comparatively easy to grow and producing a 

large amount of that succulent green material so essential to diet in 

the tropics. Cabbage can be produced at all periods except during heavy 

rains ; the best quality heads develop, however, during periods of light 

rains.* Seed should be sown in boxes under cover during the rainy season 

and the plants, when about three inches high, set out in rows two feet 

apart spaced eighteen inches in the rows. By sowing at periods of four 

weeks throughout the year, cabbage can be had practically all the time. 

The choice of varieties depends largely upon latitude. In Honduras, 

“ Early Jersey ” and “ Wakefield ” are best suited to local conditions. 

Brassica pekinensis.—Chinese Cabbage. This is in the same class 

as the chayote. It is superior to the common mustard “ greens and 

no more difficult to grow. It is a heavy yielder and the greens are of 

excellent flavour. Like Chinese White Mustard it succeeds best during 

periods of light rains, but can be grown successfully at all times of the 

year, even during the height of the rainy season. This is a vegetable 

which should be grown by everyone who appreciates good greens. 

Brassica rapa.—Turnip. This succeeds best if grown during a 

period of light rains. The seeds should be sown thinly in shallow drills 

one foot apart, and the young seedlings thinned to a similar distance in 

the rows. If “ greens ” are desired, it is unnecessary to thin the plants 

to more than three inches. Variety : “ Early White Flat Dutch.” 

UMBELLIFERAE. 

Petroselinum sativum (Carnum petroselinum).—Parsley. Seed 

may be sown in shallow drills at the commencement of the dry season. 

1 he plants thrive best in partial shade and can be grown between rows 
of taller-growing vegetables. 
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VERBENACEAE. 

Lantana salvifolia, Jacq.—Vernac. name: Eluku (West Africa)- 

and Lantana trifolia, Linn. (Wild sage). Both have edible fruits. 

Vitex diversifolis, Baker.—Occurs in West Africa and has a small 
plum-like fruit which is edible. 

\ itex grandiflora, Gurke.—Vernac. name : Ore in Nigeria. Occurs 

generally in \\ est Africa. Fruit edible, size of a small plum, from which 

spirit is made called Ebute Metta. The fruit is also made into a kind 
of honey called Asaba. 

LABIATAE. 

Plectranthus floribundus, var. longipes.—Vernac. name : Rigga 

(Haussa). Other specimens occur throughout East and West Africa. 

The tuberous roots are cultivated for food ,' they are of pleasant taste 

and of good flavour. The “ Umbondive ” or “ Kaffir Potato,” the tuber 

of Plectranthus esculentus, is a favourite food of the natives in Natal. 

Coleus rotundifolius.—The Haussa or Madagascar Potato. Found 

under cultivation in many parts of dropical Africa, and in Java, Ceylon, 

Mauritius, Madagascar. They are eaten as food in all countries where 

the plant is cultivated. In Ceylon the tubers of “ Innala ” are regarded 

as superior in flavour to those of the English potato; they come to 

maturity there in six months. 

AMARANTHACEAE. 

Celosia argentea, Linn.—Vernac. names : Sarwali (India) ; Nogeito 

(Japan). Occurs in Africa, South East Asia and Malaya. Is used as a 

pot herb. C. cristata, Linn., known in gardens as the “ Cockscomb.” 

In Barbados it is regarded as the best spinach of all the Amaranths. 

Only the young plants are used. 

Amaranthus caudatus, Linn.—Love-lies-bleeding. Occurs through¬ 

out Tropical Asia and Africa. The grain is used in Tropical Africa as 

a food ; the leaves eaten as spinach, also used in salads. It is cultivated 

by hill tribes in India as a regular field crop on account of its grain. Other 

members of the Amaranths are also used as spinach, especially A. viridis. 

CHENOPODIACEAE. 

Basella alba, Linn.—Vernac. names : Poi (Hindustani) ; Basella- 

kira (Malay) ; White Basil. An important article of food as a pot herb 

in curry, a wholesome vegetable and makes a good spinach. It is a 

climbing plant with succulent stems and leaves. Seed should be sown 

in shallow drills two feet apart. The plants must be thinned to a distance 

of eighteen inches in the rows and allowed to trail over supports. This 

vegetable succeeds best during the rainy season. At all other times it 

has a tendency to produce flowers and seed rather than leaves. Because 

of the fact that it is a wet season plant, it is extremely valuable during 
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periods of heavy rains when the cultivation of most other vegetables 

iS ’ZeUa'ruhra.^Also called Poi. The red Basil. Much cultivated 

thmughouUndjaasap^—^‘ro01 Beet. Beetroot contains 

a lar«e amount of cane sugar. In the process of cooking, however, mod 

of this is lost. It can be grown to advantage during the drier per.oi s 

of the year. Seed should be sown in shallow drills one foot apart. W hen 

the plants are about six inches in height, they should be thinned to a 

spacing of six inches in the rows. The variety Crosby s Egyptian 

has been successfully used in Honduras. 
Amaranthus oleraceus.-Sag. A low-growing plant, the leaves of 

which form a substitute for spinach. Seed should be sown thinly in 

drills eighteen inches apart, and the plants pulled up and utilized when 

about eight inches in height. This is a valuable plant, as it is able to 

withstand the heavy rains of the wet season. 
Amaranthus gangeticus.—Vernac. names : Lal-sag (Hindustani) ; 

Bayam (Straits Settlements). It is pulled up when ready and sold 

entire. The leaves and stalks are used in curry. 

Amaranthus Tristus.—Vernac. name: Sirrw-kirai (Tclegu) is 

extensively cultivated, and held in much esteem. It may be cut down 

several times without destroying the plants, for they soon shoot out 

vigorously again. 
POLYGONACEAE. 

Polygonum Fagopyrum, Linn.—Buckwheat. A native of Central 

Asia. The plant will not stand frost, but will grow in comparatively 

poor soil. 
PIPERACEAE. 

Piper Betle, Linn.—Grown in India on a large scale for the leaf, 

used for chewing (with lime and areca nut) and for various medicinal 

purposes. Other members of this order produce pepper as a condiment. 

LAURINEAE. 

Persea gratissima.—Avocado Pear. Vernac names: Aquacate 

(Venezuela) ; Palta (Peru). Native of Tropical Africa and widely spread 

in the tropics. The edible portion contains no less than 20 per cent, of 

fat. It is often served stuffed with meat or other filling flavoured with 

spices, or it may be eaten on bread with pepper and salt. Some people 

mix it with lime juice and sugar. 

( ultivation.—Grafted varieties of known merit should be planted upon 

rich, loose, well-drained soil, preferably on a slope. 

EUPHORBIACEAE. 

Manihot utillissima, Pohl,—Tapioca, Cassava, Bitter Cassava. 

Vernac. names: Mandioca (Brazil); Yuca Amarga (Venezuela); 
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Mangahazo (Madagascar) ; Maracheenie (Malay) ; Maravullie (Tamil) • 

Mangyokka (Ceylon) ; Mohogo (East Africa) ; Juca or Yucca (Pem and 

Ha\ti). It is a large half-shrubby plant with very large roots, which 

weigh sometimes as much as twenty pounds; three to eight plants 

grow in a cluster. The leaves are near the extremities of the branches, 

being large and deeply seven-parted. The plant is propagated by stem 

cuttings one foot long, which are placed in ridges of soil four feet apart, 

spaced two feet in the rows. The roots mature ten to twelve months after 

planting. By means of a succession of plants cassava may be had the 
whole year. 

In South America, the roots are taken up in from nine to twelve 

months or as required ; they are then well washed, and the skin being 

scraped off, are grated or rasped ; the pulp is then pressed to get the 

juice out, dried on hot metal plates, and pounded into meat, which is called 

“ farinha.” The pressure and heat are for the purpose of removing the 

poisonous principle contained in the juice. The meal, if well dried, will 

keep for a year. The root in the green state does not keep good for long, 

but will do so if sliced and dried in the sun. 

Bammy cake is the name of a thick kind of cassava cake made in 

Jamaica. These cakes are made by gently heating the meal on a flat, 

broad, round iron, called a baking stone, and then drying in the sun. 

They are eaten daily in Tropical America, and if cooked till they are brown 

will keep sweet and wholesome many months. The bitter Mandioca 

does not become soft by boiling. 

Manihot aipi.—Sweet Cassava. In Brazil it is called Aypium, 

Mandioca Doce, or Sweet Juca. It is a native of Tropical America and 

the root is longer than the bitter variety. It should go straight from the 

garden to the pot, if possible, the same morning, as the day after it is 

dug up it becomes hard and unfit for food. It can be grated and exposed 

to the sun, or dried on heated plates, when it will keep for almost an 

unlimited time. It has a non-poisonous juice and tough portions in the 

centre ; but becomes quite soft by boiling. It is also eaten roasted but 

is not nearlv so much used as bitter cassava. The flour or starch obtained 

from the large tuberous roots is everywhere an important food. The 

flour has somewhat the appearance of coarse oatmeal and “ Tapioca ” ; 

the preparation best known is a pure form of starch which settles from 

the water in washing the Cassava meal, and afterwards is granulated on 

hot plates. “ Gaplek ” is a dried preparation of “ Cassava ” carried out 

in Java, where it is used as a substitute for rice. A preparation called 

“ Vermicelli ” is made of this starch and rice in Annam, Indo-China, and 

the “ Hotien ” is a food-paste made from the root also in Indo-China. 

Bread and cakes are made with the meal in the West Indies, and in V est 

Africa the foodstuffs “ Eoufou,” dough-like, and “ Garri,” dried and 

grated, are prepared from the root. “ Couac ” is a coarse meal prepare 
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by crushing and drying the root in Jh'^somle^ZoLl 

r1:^^ trr:—made£romthe 
glucorf.1 • P esteem in Guiana, South America, where it is 

jirne. is 11 almost every dish and is the basis of the favourite 

Wes.°indian dish called " pepperpot." Pepperpot consists off cas-eep 

with neppers (chillies) and fish. Casareep is made by evaporating a 

concentrating the juice and combining it with various sp.ces. The 

poisonous principle of the juice is dissipated in e^P°“ S°uce*s 
although the juice in the fresh state is readily fatal to life, the sauce is 

perfectly safe and wholesome. It is also a powerful antiseptic, and meat 

can bv means of it be kept quite fresh for a long time even in a tropical 

climate. The poisonous principle is hydrocyanic acid and is referred to 

on page 407. 
MORCEAE. 

Ficus capensis, Thunb.—Occurs in Tropical Africa. The figs are 

edible ; used in a raw state, the flavour is agreeable and almost equal to 

ordinary fig. 
Ficus Carica, Linn—The Fig, or Smyrna Fig. Common in sub¬ 

tropical countries. 
Treculia africana, Decne.—African Bread Fruit. The fruit is 

remarkable for its size—weighing 18-30 lb.—the seeds of which, about the 

size of haricot beans, are ground and used as a meal. The fruits are said 

to be poisonous to horses, sheep and goats, but are a favourite food 

of elephants. For use as food the fruits are placed in heaps and fermented, 

the seeds afterwards gathered, ground into a paste and cooked by frying 

in palm oil. A kind of almond milk is also made from them. 

Artocarpus incisa, Linn.—Bread Fruit. Vernac. names : Arbol 

de Pan (Venezuela) ; Sookoon (Malacca and Sumatra) ; Fruteira de 

Pao (Brazil) ; Soccus or Soccum Capas (Malay) ; Po-lo-mih (China) ; 

Renia (French). In Singapore the fruit with the rough rind is called 

Keluwav but with the smooth rind Sookoon. Native of the South Sea 

Islands. Introduced generally in the tropics. This fruit is very valuable 

in most of the countries into which it has been introduced. In the South 

Sea Islands it is indispensable. It is about the size of and similar in 

appearance to a green melon. The natives of Guam use it as bread, 

gathering it when fully grown while it is green and hard, and then baking 

it in an oven. It is usually regarded more as a vegetable, and requires 

to be cooked before eating. The fruit is boiled and eaten with salt and 

used by cooks for stuffing. It may also be cut into slices and baked in 

“ Jinguba ” oil—from the seed of Arachis hypogaea (in Angola). Bread 

fruit with fish and bananas forms the staple food of the Tahitians. Powder 

prepared from the fruit in the Seychelles has been found to consist of 

practically pure starch. There are some thirteen varieties of bread fruit 
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known; It is comparable in food value to Irish potatoes. A. R. Wallan 

m hls ‘ ¥alay Archipelego, says : “ With meat and gravy it is a vegetable 
superior to anything I know, either in temperate or tropical countries 

\\ ith sugar, milk, butter or treacle it is a delicious pudding, having very 

slight and delicate but characteristic flavour, which, like that of good 
bread and potatoes, one never gets tired of.” 

In the Pacific Islands, the fruit is preserved for use bv storing in pits 

when the fruits ferment and resolve themselves into a mass similar in 

consistency to new cheese, in which state they emit an offensive odour ; 

but after baking under hot stones, they yield a pleasant and nutritious 

food. Another and more common method of preserving the fruit for 

use consists in cutting it into thin slices, which are dried in the sun. 

1 rom such dried slices a flour is prepared which is useful for the prepara¬ 

tion of puddings, bread and biscuits, or the slices are baked and eaten 
without grinding. 

Artocarpus integrifolia, Linn.—Jack Fruit. Vernac. names : Pila 

(Tamil) ; Khantal (Hindustani) ; Peinguai (Burmah). A native of 

South Asia ; cultivated in most tropical countries. The fruits, sometimes 

60-70 lb. weight, are commonly eaten as food. The pulp may be preserved 

as a sweetmeat, flhe seeds are also eaten like those of breadnuts, or 

they may be ground into flour, used in curries or cooked in oil. The 

unripe fruit, after the rind is removed, is cut into small pieces and cooked 

in curry with shrimps, etc. The fruit of A. nobilis, a native of Ceylon, 

is also eaten. 
MONOCOTYLEDONS. 

ORCHIDEAE. 

Vanilla planifolia, Andr.—A native of Tropical America, where it 

is found growing wild in the shaded warm ravines of damp mountainous 

forests. Fertilization is carried out naturally by insects in its wild 

state, but under cultivation requires to be done artificially. The plants 

are cultivated by placing the roots on trees which have a soft bark, to 

which they cling and absorb nourishment therefrom. The fruit is a long 

pod, which contains amongst its constituents a volatile oil and a consider¬ 

able quantity of benzoic acid. A few ounces will flavour a hundredweight 

of chocolate. Gather when yellow and after slight fermentation lay out 

in the sun to dry. When about half-dried, rub with mahogany nut oil ; 

and after exposing to the sun, apply more oil, and expose it in the sun 

for several days till properly dried. 

SCITAIVNEAE. 

Curcuma longa, Linn.—Vernac. names: Haldi (Hindustani) ; 

Kurkum (Arabia); Mannal (Malay); Turmeric. The roots are boiled 

and then sun dried. It is universally used as a condiment in curries and 

gives the yellow colour to curry powder. 
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Cardamom In North-East Tropical Africa the in- 
Amonum sp.—Cardamom. 1 the Egyptians 

r The — pulp surrounding the seeds (car_d=) ,s much eaten^ 

(Hin^tanir- 7al7““™ah) * Capulaga (Malay). The fruit is 

S in the ;Un and is extensively used for flavouring sweetmeats and 

i a a• hoe • thp natives chew it with betel leaves. 

Cer zl^b’er offldnVle, Kosr.-Ginger. Thts well-known product is 

cultivated in all tropical countries. About the nuddle of winter the 

roots are ready to take up, when, having been well washed and dried 

they may be stored away. It is called " White Ginger when it has been 

dried in the sun, washed and scraped ; and “ black ginger when it has 

not been scraped. To make preserved ginger the tubers should be aken 

up when very young and tender, the plants being then about five ito six 

inches high. Scald the tubers, wash in cold water and peel .lake 

svrup (i lb. of sugar to 1 lb. of water), into which stir gradually the beaten 

whites of two eggs, then boil and skim well; when quite cold, pour it over 

the ginger, cover it, and let it remain from two to three days. Boil the 

syrup again and, when cold, pour it over the ginger a second time. Proceed 

till the syrup has thoroughly penetrated the ginger. 
Maranta arundinacea, Linn.—Arrowroot. The rhizomes contain 

about 27 per cent, of starch or flour, which is an important and well-known 

foodstuff. 
Musa Cavendishii, Lambert.—TheChinese, Dwarf or Canary Banana. 

Musa sapientum, Linn.—Banana and var. paradisiaca, Plantain. 

Vernac. names : Pisang (Straits Settlements) ; Platano Arton (Peru) , 

Katch Kela (Hindustani and Bengali) ; Anawalu-kesel (Singhalese) ; 

Zapala (Mexico). Stanley (in “ Darkest Africa,” Vol. 1, p. 252) saw 

plantains twenty-two inches long. 

Banana meal is an important foodstuff ; the fruit is peeled and cut 

into strips, which are then dried and pounded in a mortar. In Last 

Africa and elsewhere an intoxicating drink is prepared from the fruit. 

The root-stock which bears the leaves is, just before the flowering period, 

soft and full of starch, and is sometimes used as food, as in the case of the 

Abyssinian species, M. Ensete. 
Von Meysenburg1 says : “ The banana is plentiful and cheap, it is 

enclosed in an almost sterile container ; the fat and protein factors are 

almost negligible ; carbohydrates being the chief food constituents. 

In addition to the easily assimilable carbohydrates, it forms a good source 

of lime and iron and offers abundant vitamins, except vitamin D, and as 

an antiscorbutic it ranks second only to the orange. Its calorific value 

1 “The Banana as a Food for Infants and Children.” New Orleans M. & Surg. J., 
1927, v. 80, 180-84. 

(b 13101 )q 
Q 
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is much higher than that of any of the common fruits, and its energy 

value is greater than that of the potato. The author has fed ninety 

infants with banana, and only two could not tolerate it owing to its 

laxative effect. The best way to prepare the banana is in the form of a 

mashed pulp, prepared by passing the fruit through a sieve. The banana 

must be lipe, the skin being entirely yellow, with black or brown spots. 

When the pulp is brown, and fermentation is going on, the fruit should not 

be used. Infants as young as four months tolerate the banana perfectly. 

Only one teaspoonful of the mashed pulp is given for the first few days, and 

is then increased cautiously up to eight or ten teaspoonfuls. It is usually 

given at the 12 or 2 p.m. feeding hour before the breast or bottle. Banana 

seems to be of particular use when there is constipation ; some cases 

were completely cured, and other greatly benefited. This mode of 

feeding may cause a rapid gain in weight when other methods have failed. 

BROMELIACEAE. 

Ananas sativus, Schult.—Pine Apple. Needs no description. 

TACCACEAE. 

Tacca pinnatifida, Forst.—South Sea Arrowroot. The arrowroot 

or starch obtained from the root is an important food of the natives of 

the South Sea Islands and the Queensland aborigines ; the tubers are 

also eaten. In West Africa it is recognised as a food where it grows wild, 

but the natives do not cultivate it. 

DIOSCOREACEAE. 

Dioscorea alata, Linn.—The Common Yam. Cultivated generally 

in the tropics. Known as the Wing-stalked \ am; a native of India 

and the South Sea Islands. Vernac. names : Uvi or Ubi (in the Islands 

of the South Pacific, Java, etc.) ; Kham-alu, or Kham (Hindustani and 

Bengali) ; Khoai-tia (Cochin China) ; Perinvullie-kelunghu (Malay). 

The tuber is sometimes 8 feet in length, and weighs up to 80 lb. This 

is generally considered the best variety, and if well dried in the sun, 

covered with ashes or sand, or put into casks, it will keep for many months. 

Dioscorea globosa, called Chupri-alu in Hindustani. Dioscorea 

rotundata, Poir vel aculeata.—-The Prickly-stemmed dam. Vernac. 

names : Manalu (Hindustani) ; Kawai (Fiji) ; Afou, or Yellow or Guinea 

Yam. Cultivated widely in West Africa and the West Indies, dins 

“ Afon Yam ” is described as having coarse, yellowish-white flesh, and 

unless ripe the flavour is somewhat bitter. Although extensively grown 

for use by the poorer classes, it is not much used by the well-to-do in 

Trinidad, where the name indicates it as being somewhat of a favourite. 

Of all the varieties, it is the one which'can be had most frequently all t ic 

year round. They do not keep well in storage. From the dried yam 
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flour is made, used as a food at all times of the yean 11 ns fo^to 

contain about twice as much prote.n and less hbre thanaverage 

flour Ic V) and that the composition agreed more closely with that 

notato flour except that the percentage of protein was rather lower 

When sliced and dried in the sun they keep well and are known, as bison U 

Roiled vams sliced and fried in butter, form a substitute for toast 

narts of West Africa To cultivate them, small tubers of good varie y 

may be planted in rows three feet apart and spaced three feet apart m the 

rows If small tubers are not available, portions of a larger tuber will 

serve the purpose equally well. The vines should be trained on supports 

and allowed to grow until they commence to yellow, when they may 

cut away and the crop harvested. Mounding of the plants is advisable, 

once they are firmly established. 
Dioscorea atropurpurea.—Dark Purple Yam, or Malacca Yam. 

Myouk-ny (Burmah) ; sold in Calcutta as Rangoon Yam. The tubers 

are, like the stems, of a deep purple colour. This variety is considered 

the third best yam in India. 
Dioscorea batatas.—Extensively cultivated in China, where it is 

called Sain. 
Dioscorea sativa.—Vernac. names : Cara (Brazil) ; Ratalu (Hindu¬ 

stani) ; Shu-ya (China). This is the common yam, and has a round stem 

with heart-shaped leaves. It is a climbing plant, and is culti\ated in 

the East Indian Archipelago and by Santals in Chutia-Nagpur. In 

Bombay it is the most extensively grown species. The root is flat, 

palmated, one foot in breadth, and externally dark brown, and will keep 

good several months ; the skin, however, is tender, and, if broken, soon 

begins to rot. 
LILIACEAE. 

Dracaena Mannii.—West African Asparagus Bush. The young 

shoots are eaten as asparagus by natives and Europeans, and the natives 

chop the leaves up very fine and cook them mixed with rice. 

Allium ascalonicum.—Shallot, Eschalot. Native of Palestine, 

cultivated generally. 

Allium Cepa, Linn.—Onion. If sets are planted in rows eighteen 

inches apart and spaced nine inches in the row they will furnish “ spring 

onions ” very quickly at almost any time of the year. Onions from seed 

are very slow. 

PALMAE. 

Areca Catechu, Linn.—The source of the Areca nut which is used 

for chewing together with betel. 

Arenga saccharifera, Labill.—Sugar or Sago Palm or Gumati 

Palm. A native of India, Cochin-China, Philippines, Japan. Vernac. 

names : Anau (Penang and Sumatra) ; Gula-malaka (Malay) ; Aren 

(Java) , Kabong (Malacca) ; lsongli (Philippine Islands) ; Cay-duac 
(b 13101 )q o9 
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(Cochin-China) ; and Taung-ong or Langkap (Burmah). Generally 

cultivated in India, Malacca, etc., for sugar, which is obtained in the 

following manner. One of the spadices is, on the first appearance of the 

fruit, beaten for three days with a small stick, in order to determine 

juice to the wounded part. The spadix is then cut a little way from its 

base, and the toddy pours out into an earthenware pot or bamboo. In 

ordei to make sugar (jaggery) the toddy is boiled to a syrup and put out to 

cool in small vessels, the form of which it takes, and is in this shape sold 

in the market. The female tree yields fruit, and the male tree only 

toddy. Each spadix (mayam) yields toddy at least three months and 

fresh mayams appear as the old ones are exhausted. When the toddy is 

to be made into sugar, the vessels in which it is collected are smoked, 

in order to prevent fermentation. The juice is immediately poured into 

shallow basins, treated by fire, and thickened by evaporation, till a drop 

falling on a cold surface solidifies. Thus concentrated, it is put up in the 

form of large prismatic lozenges and sold in the market. It has been 

found that in the process of clarification, heating the sap to boiling point 

or treatment with alcohol sterilizes the sap and precipitates impurities. 

Spirit or “ Arrack ” may be distilled from the sap or “ toddy,” this 

being of importance in Java, the Philippines, etc., the yield being shown 

to be “ each litre of sap containing 14 per cent, sucrose gives 70 grammes 

of absolute alcohol, provided there is perfect oxidation and no loss, or 

about 80 c.c. of 20 per cent, alcohol, namely 28 litres for each tapping, or 

when the tree flowers—at about ten years old—toddy may be drawn 

at the rate of about 3 quarts a day for a period of approximately two 
> ) 

years. 

Nipa fruticans, Thunbs.—Water Coco-nut Palm. A low stemless 

palm, growing in the soft marshes of the islands of the Indian Ocean, 

East Indian Archipelago, Philippines, Queensland and introduced into 

West Africa. Vernac. names : Daue (Burmah) ; Atap (Malay) ; Cay- 

dua-nuoc (Cochin China) ; Gimpot (Singalhese) ; and Sasa (Philippine 

Islands). The Malays extract a saccharine juice (toddy) from the spathe, 

called “ nira,” and when evaporated by boiling down, a sugar called 

“ manisan ” (jaggery). In the island of Savu the toddy is called “ dua,” 

“ duac ” or “ tuac ” and the sugar “ gulia.” In “ Cook’s Voyages ” 

(Hawksworth) it is stated that “ the sugar was reddish-brown, and more 

agreeable to our palates than any unrefined cane sugar we had ever 

tasted.” The unfermented toddy was called ” tuac manise. 

Phoenix dactylifera, Linn.—Date Palm. In desert regions like 

that of the Sahara this fruit is of first importance to the inhabitants. 

Phoenix sylvestris.—Date Sugar Palm. A native of India, called 

Sendhi, etc. (Hindustani) ; Itchumpannay, etc. (Tamil) ; and Ita 

(Telegu). It has no root suckers and is thus distinguished from the date 

palm. 
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The trees are planted 12 feet apart and left untouched until the seventh 

year, when the tapp.ng for juice commences. There are two senes or 

storeys of leaves. The crown leaves, whtch rise straight out of the p 
of the trunk; and the lateral leaves, which spring out of the side of the 

top part of the trunk. When the rainy season is over, the lateral leaves 

are cut off for half of the circumference, and thus leave a bare space, 

measuring 10-12 inches each way. The surface thus laid bare is not the 

woody fibre of the tree but the bark, formed of many thin layers. Leaving 

it exposed for a few days, a cut is then made into this exposed surface 

in the shape of a very broad V, 3 inches across and a quarter or half an 

inch deep. Then the surface inside the angle of the V is cut down so that 

a triangular surface is made on the tree. From this the juice exudes and 

runs down to the angle of the V, when a bamboo, the size of a lead pencil, 

is inserted to catch the toddy and carry it out as on a spout. The tapping 

is arranged throughout the season by periods of six days each. On the 

first evening a cut is made as described, and the toddy runs during the 

night, and is collected in the morning in the pot hanging beneath the 

bamboo spout. The second evening a new cutting is made, not so deep 

as the last, but merely a paring, and the toddy is allowed to run all night. 

The third night no new cutting is made, but the exuding surface is made 

quite clean. After these three nights it is allowed to remain three nights 

at rest, then the same process is begun again. The cuts in one season 

are made about the same place, but in alternate seasons alternate sides 

of the trees are tapped, and thus each season’s cuttings are above the 

previous season’s cuttings and on the opposite side. The notches are 

generally on the east and west sides. The average produce from one 

good tree is about 11 lb. (excluding quiescent nights), and it will go on 

yielding for forty years. Tapping commences at the beginning of Novem¬ 

ber, and during December and January the juice flows best. Every 

grower at once boils his “ toddy ” down to “ gur ” (sugar) by placing it 

in large pots on a perforated dome, with a strong wood fire underneath. 

The toddy when boiled becomes a dark brown, half-viscid, half-solid 

mass of crude sugar, and, when still warm, is poured from the pans into 

earthenware pots, in which it is stored and will keep a very long time. 

Seven to ten pounds of toddy produces two pounds of crude sugar (gur). 

Sometimes the toddy, before fermentation, is sold for drinking. 

Metroxylon Sagu.—Sago Palm. A native of the East Indies. 

Vernac. names: Sagu-dana or Sagu-Chawul in Hindustani; Sikumi 

(Chinese) ; and Ranbaya (Molucca). The sago palm is a low and thick¬ 

set tree, and flourishes in low marshy situations. When about fifteen 

years old it is ready for yielding, the whole interior of the stem being full 

of spongy matter, around which is a rind of hard wood. Should the tree 

flower and the fruit ripen, all this is absorbed and the tree dies. Before 

this occurs the trees are cut down, the stem is cut into lengths, split up, 
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and the pith extracted and grated to powder. This powder is then kneaded 
with water and strained, the sago passing through the strainer and the 
woody fibre remaining behind. The starchy fluid is then floated into 

troughs and the sago settles at the bottom. After one or two washings, 
it is considered fit for domestic purposes. Sago intended for domestic use 
is made into biscuits, which, if kept dry, may be preserved for a very long 

time. It is also dried and made into sago meal, from which a variety of 
dishes can be made. Sago is eaten with beans, peas, ground-nuts, etc. ; 
it takes the place of rice in the eastern islands of the East Indian Archi¬ 
pelago. 

Eloeis guineensis, Jacq. var. rostrata, Becc.—This palm is one of 

the best sources of palm oil ; the palm kernels are also used for food. It 

is distributed generally over the Coast of West Africa and is said to grow 
in East Africa also. It is called Mchikichi in the Swahili language, 
Mtschikitschi (East Africa). It has a well-developed fruit spike, and some¬ 

times five hundred fruits are found upon one tree, each fruit being about 
the size of a large olive. The oil from the pulp is very largely used for 
food. The pulp contains 72 per cent, of oil (palm butter), which is 
used in the same way as Europeans use butter. The palm oil used for 

human food is prepared as follows : the nut bunches are kept in a warm 

place for three or four days and the nuts then taken out. Three to four 
pounds are made at a time. They are boiled in iron pots, and then put 

into wooden mortars and pounded with wooden pestles. The pulpy 

mass is then mixed with tepid water, the chaff removed, and afterwards 
the stones; the oil remaining mixed with the water which is passed through 

a sieve. It is then put into a pot placed on the fire, heated to boiling 

point and allowed to continue in that state while the oil floats up as a 
bright red substance and is skimmed off. The oil is now put into a pot 

and heated, to drive out any water it may contain. With regard to the 
kernels, Funk and Jones (1923) found the proteins therefrom were adequate 

for noimal growth when the meal constituted 80 per cent, of the diet and 

furnished 15-5 per cent, of protein. The soft centre at the upper part 

of the stem, consisting of undeveloped leafstalks, is much relished as a 

vegetable. 
The following recipe for palm oil chop may be of interest:— 

2 or 3 tatassa. 

5 or 6 gauta. 

1 J pints water. 

3 berkono chopped fine. 

1 dessertspoon salt. 

1 fowl. 
1 large teacup yam or sweet potato 

cut in pieces 2 in. square. 

1 onion. 

3 tablespoons palm oil. 

1 breakfast cup okro. 

(Note.—Tatassa is a variety of large pepper ; gauta is a fruit similai 

appearance to a small tomato, but the taste is more like that ol an 

i From Practical West African Cookery. Leith Ross and Ruxtor. 1910. 
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egg plant; it is especially good cut in slices and fried. Berkono are 

«. m .. 
Put the palm oil in a native pot with a lid ; when quite ho p 
Lt: Ld the fowl, frying till pale yellow, then add the w t okro 

tatassa gauta chopped berkono and salt. Bring it to the boil le 

simmer for an hour, then add the yam and continue boiling lor twenty-fiv 

to thirty minutes. If sweet potatoes are used, twenty minutes 

enough Serve very hot in the native pot with a napkin folded round. 

AT ole —There are many ways of making palm oil chop ; t us reap 

is a mild one ; the fresher the palm oil the better the dish is. Natives 

mix dried fish with the palm oil chop, but this is not much to the Euro¬ 

pean taste. Exactly the same dish can be made with pieces of mutton, 

cut in two-inch squares. 
Cocos nucifera, Linn.—Coco-nut Palm. This palm is common y 

cultivated in all tropical countries. There are three varieties cultivated 

in India and Ceylon : the King, which is very good ; the Dwarf, much 

sought after in^ Ceylon for gardens ; the Brahmin, with large nuts, 

principally esteemed for its milk. The oil is used as food, and must be 

eaten soon after its extraction as it quickly decomposes. It is obtained 

in the usual way by expression, or boiling and skimming. The kernel 

is often preserved in sugar and made into various sweetmeats. \\ hen 

young the kernel is delicious food, being easily separated from the shell 

with a spoon, and when ripe is grated and added to puddings, etc. The 

young coco-nut has a large cavity in the centre of the kernel containing 

the liquid commonly called “ milk,” which is considered very refreshing 

and nourishing, and is used as a substitute for water. It is often sub¬ 

stituted for cow’s milk in the preparation of puddings. The white outer 

part of the kernel is, when dried, known as “ copra.” In India, copra is 

eaten with parched rice ; or rasped and put into curries ; or made into 

sweetmeats. The grated kernel produces a sweet milk, used instead of 

cow’s milk in cookery. The other products of the palm are “ sugar 

and “ vinegar,” which are obtained in the following manner. When the 

spathe is about two feet long and three inches thick, it is tightly bound 

with strips of young leaves to prevent expansion, and the point is 

cut off transversely to the extent of one inch. The cut end of the spathe 

is gently hammered in order to crush the flowers thereby exposed, and to 

determine the sap to the wounded part. The stump is then bound up 

with a broad strip of fibre. This process is repeated morning and evening 

for several days, a thin layer being shaved off on each occasion and the 

spathe trained to bend downward. This operation is continued from 

five to fifteen days. The dropping of juice will show that it is ready to 

yield toddy. The end of the spathe is then fixed into an earthen vessel, 

to catch the oozing liquor. A single spathe will continue to yield toddy 
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ior about a month, during whicli time the tree is climbed twice a day and 

the juice collected. The process of binding and cutting the spathe an 

inch lower down is repeated each time the juice is collected. Three to 

foui quarts is the average quantity obtained in twenty-four hours, and 

the tree continues to yield from six months to a year. Sometimes this 

fluid is converted into what is called “ nira,” by lime-washing the col¬ 

lecting \ essels in order to prevent fermentation, and then sold as a sweet 
and refreshing drink. 

When the juice is intended to be made into “ jaggery ” (sugar), the 

earthenware vessels in which it is caught are powdered with lime, and the 

time of collection is early in the morning. Jaggery is prepared in the 

usual manner, by boiling down and evaporation. Eight gallons of juice 

boiled over a slow fire yield two gallons of jaggery, which, when dried, 

is tied up in small quantities in dried plantain leaves, and kept for sale. 

This sugar has a delicious nutty flavour, and fragrance as unique as maple 

sugar. Melt this sugar, pour on grated ripe coco-nut and a delicious 

sweetmeat is produced. Self-fermented toddy is extensively used by 

bakers in place of yeast. 

Vinegar may be produced from the juice by allowing it to undergo 

an acetous fermentation, and for this purpose a supply of juice is procured 

in the morning and evening, particular care being taken that the vessels 

employed have been well cleaned and dried. 

Borassus flabelliformis.—Palmyra Palm. This is one of the most 

important sources of sugar, especially in Southern India, Burmah and the 

East Indies. It grows on poor soil and the crop does not require yearly 

renewal like the sugar cane. It is called Tal (Bengali and Hindustani) ; 

Lontar (Malay) ; Rontal (Java) ; Tati (Telegu) ; Panaimaram (Tamil) ; 

Pana (Malay) ; and Htan (Burmah) . This fan palm is plentiful on the 

east and west coasts of Madagascar, especially on the warm plains. The 

juice, or toddy, is called “ ras,” and before sunrise is sweet and agreeable, 

and while fresh is consumed as a beverage, but after sunrise it ferments 

rapidly. The fresh juice, boiled down to remove moisture, yields “ jaggery,” 

which consists almost entirely of sugar. The vessels used for collecting 

toddy to be made into jaggery have a small piece of lime or charcoal put 

in them to prevent fermentation. The juice of both male and female 

trees is equally good. In twelve years it is ready to tap, yielding toddy 

for about fifty years. In the male tree the toddy is drawn from the 

" lendis,” which are fingerlike growths, 12 to 15 inches long, in clusters 

at the top of the tree. Each finger is beaten with a piece of stick along 

its whole length, and all the fingers of the cluster are then tied together. 

In three or four days the points of the fingers are cut by the “ aut,” a 

sharply curved knife with a keen, flat, broad blade, and are continued 

to be cut daily for two weeks, as soon as the juice begins to flow. I nder 

the tips of the fingers earthen pots are placed into which the juice drops, 
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and to keep the crows away a sheath of straw is bound round the lenchs, 

so as to close the mouth of the pot. The female tree gives out spikes 

12 to 15 inches long, with fruit seated all round the side, as in a head of 

maize When the juice begins to flow, the fingers of the male and spikes 

of the female must have their points cut morning and evening. The 

juice of the Palmyra Palm is richer in saccharine matter than most other 

palms. When the toddy, before fermentation, is boiled, it becomes a 

thick syrup, and a small quantity of scraped coco-nut kernel is thrown 

in to ascertain if it is of proper consistency ; it is then poured into baskets 

of Palmyra leaf where it cools and hardens. Toddy serves extensively 

as yeast ; a large amount is converted into vinegar and used for pickling 

gherkins, limes and the undeveloped leaves of the coco-nut and Palmyra 

palms ; but by far the greatest quantity is boiled down for jaggery. 

Borassus fiabelliformis, Linn. var. aethiopicus, Warb.—A native 

of Tropical Africa. Vernac. names : Deleb Palm (North Tropical Africa) ; 

Dolape (Arabic) ; Gigmia (Haussa) ; Moumbo (East Africa). The trunk 

of the tree about midway is very much enlarged in diameter, thus 

distinguishing it from other varieties of palms. The fruit when allowed 

to ripen is exceedingly rich, and has a perfume like apricots. The Arabs 

cut it in slices, and boil it with water till a stony syrup is obtained. 

Caryota ureus.—Mari Palm. Vernac. names : In Bombay the Hill 

Palm ; in Malacca and Borneo, Nibong ; Mhar-mardi (Telegu) ; Con- 

dapauna (Tamil) ; Shunda-pana (Malay) ; and Mbino (Burmese). This 

tree is highly valuable, yielding during the hot season immense quantities 

of toddy—sometimes 80 pints in twenty-four hours, and continuing to 

flow for a month. The juice is pleasant to drink before it ferments. The 

trees are tapped when fifteen to twenty-five years old, and the tapping 

goes on for eight months in the year, but is stopped during the rainy 

season. Besides bruising and binding, the spathe, which is called “ koti,” 

is heated to make the toddy flow. The trees are not allowed to rest, but 

are tapped until exhausted ; and in good ground will last ten years and in 

poor ground four to five years. The pith of the trunk of the old tree 

is said to be equal to the best sago. It is made into bread or boiled into 

thick gruel, forming in some places a great part of the diet of the 
people. 

Raphia vinifera.—Bamboo Palm. This palm is called “ Ukot ” in 

Old C alabar, West Africa, where it is cultivated ; Mwale, in East Africa. 

It is common in Yoruba, Nupe, Guinea, and Fernando Po. The toddy, 

which is produced in large quantities, is obtained by cutting out the 
terminal inflorescence as soon as it appears. 

Hyphoene thebaica, Mart., is also a source of toddy. It grows in 

* ast Africa and Madagascar and is known as the Doum Palm 

Copernicia cerifera, the Carnauba Palm, is anative of South America 
fiom Brazil to Bolivia and Uruguay. It yields toddy, from which sugar 
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and also vinegar is obtained. The trunk yields a sago, and the fruit pulp 

is agreeable to eat. The Palmetto top, when young, is also a nutritious 

food. 

Mauretia flexiosa.—Ita Palm. A native of tropical South America. 

Vernac names : Muriti (Brazil) ; Morichi (Venezuela) ; Ita (British 

Guiana) ; and Palma Bache (French Guiana). Toddy is obtained from 

this palm. The central part of the trunk contains a sago-like flour, called 

“ ipuruma.” The fruit is covered with narrow scales resembling pine 

cones, and yields different articles of food according to the time when it is 

gathered—saccharine when fully matured and farinaceous when im¬ 

mature. On the Amazon River a favourite beverage is prepared from the 

fruit by soaking a quantity in water till it begins to ferment, and the 

scales and pulpy matter soften, and can be rubbed off. When strained 

through a sieve the liquor is ready, and has a slightly acid taste. Bread 

is made from the large kernel in the stone of the fruit. 

Mauretia vinifera.—Buriti Palm, found in Brazil. A source of 

toddy. Between the outer scales and hard central part of the fruit a 

reddish-coloured pulp is formed, which the inhabitants of Crato boil with 

sugar and make into a sweetmeat, or eat with farina. An emulsion is 

also prepared from this pulp, which, when sweetened with sugar, forms 

a very palatable beverage. 
Attalea cohune.—The Cahoun palm called Corozales (Spanish). In 

Tropical America toddy is obtainable from the trunk. 
Berthelletia excelsa.—A native of Brazil, called Castan-heiro-do- 

Para and in Guiana is known as Tuka. The nuts are at first enclosed 

in an outer woody shell as large as a moderate-sized melon ; each shell 

contains about twenty nuts averaging H inches in length, and which are 

thick and triangular in the middle, but sharp at each end. 

The oil or butter is secured in the usual manner by subjecting t e 

kernel to pressure. The kernel contains 65 per cent, of oil, which 

is greatly esteemed for culinary purposes, and is known as Juvia 

Oenocarpus Batawa.-Patawa Oil. A native of tropical America 

the pulp and kernel of which yield equally good oils for tood This 01 

is excellent being colourless, sweet, good for cooking and al purposes 

of food in the same way as butter. The oil is obtained from the fruit in 

Astrocaryum Tucuma.—Vernac. names : Tucuma (Brazil) , Awarra 

Palm (British Guiana). The fleshy part of the fruit is an 

Probably this is the Palmier Avoira of French Guiana. y - 
for frying fish in ; also butter from the kernel, of a very good taste, which 

many prefer to real butter. A native 0f Tropical America. 

Astrocaryum aculeatum. Acuero. 
The fruit is used like butter. The pulp and kernel have oil. 
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Oenocarpus cacaba.—It is called Comon in French Guiana, 

fruit is often cooked in water with salt. An oil is obtained from it or 

seasoning food. A drink is also made from it. 
Caryocar species.-Souari Nuts. A native of Tropical America ; 

sometimes called the butter-nut. In Trinidad the kernel is pounded to 

extract the oil, which is sold as ghee. 
Lecythis zabucajo.—Sapucaia Nut. A native of 1 ropical America. 

Is extremely nourishing and much used as food, especially in the 

mountainous parts. 
Euterpe oleracea.—Pinot. Palmito. A native of 1 ropical America. 

The fruit yields a very refreshing drink called assai similar to that 

derived from Patawa ((Enocarpus Batawa). E'uterpe edulis, which is 

called Jissara, is also used to prepare “ assai." 

Yukisse is the general name given to all kinds of vegetable juices. 

Yukisse is generally eaten with farinha (from Manioc) with or without 

sugar. The Portuguese Brazilians called these drinks " vinho. 

Note.—Other sources of vegetable butter are Cananum commune in 

the East Indian Archipelago ; Diploknema sebifere in Borneo, called 

locally Miniak Mencabang. 11 yields a very large amount of oil from the 

nut, which is used for cooking. The Katiow tree, chiefly found on the 

Sadong, Lingah, and Kallekka rivers of Borneo, yields an oil from the 

seed. The oil is called “ muniak katiow,’’ being cheap, abundant, with 

a perfume-like almond oil, and much valued for cooking. There is a 

tree in Borneo called Panguin edule, yielding an oil called “ miniak 

kapayang,” which is esteemed for cooking. The tree is cultivated and 

the oil is obtained from the ripe seeds which can be obtained nearly all 

the year round. 

AROIDEAE. 

Colocasia Antiquorum, Schott, var. esculenta.—Coco Yam, Taro. 

V ernac. names : Kolkas (Arabic) ; Kachu (Hindustani) ; Chempakiz- 

lianna (Malay) ; Ma-hu-ya-pein (Burmah) ; Saonjo (Madagascar) ; 

Ko Ko (West Africa) ; Ocumo (Venezuela) ; Tania (West Indies) ; 

Inhanu (Biazil) ; and ( aymon (Cochin-China). Grows generally in the 

tropics. The tuberous roots are used everywhere as food, but “ all parts 

aie utilized after being well boiled to separate the acrid matter common 

to most aroids. The young leaves and the stalks are eaten like spinach. 

The blanched shoots are used as a vegetable in the United States ” 

According to Muller (“Food Values of Poi, Taro and Linn.” Bernice P. 

Bishop Museum Bull. 37, Honolulu, Hawaii, 1927). Taro and poi, which 

is made from it, constituted a large proportion of the-diet of the Hawaiian 

natives, a race of fine physique. Poi is made by pounding the steamed, 

peeled taro to a smooth paste with the addition of water. It is usually 

eaten after standing for at least 2 or 3 days when fermentation has led 

to considerable acidity. An analysis of steamed taro is also given, showing 



250 DIETETICS IN WARM CLIMATES 

that it is high in carbohydrate and low in protein and fat. Feeding 

experiments on rats indicate that both taro and poi are good sources of 

vitamin A and B. Experiments with guinea pigs show that taro and poi 

contain only small amounts of vitamin C. It is suggested that the value 

of limu (fresh water or salt water edible algae) in the diet is its flavour 

and its tendency to prevent constipation. Of the limu studied, limu 

eleele is a fairly good source of vitamin A and a less good source of vitamin 

B ; limu hpoa contains little of vitamin A and B and neither variety has 

any antiscorbutic value. The leaves of taro when young are used as a 

spinach. Together with dried plantains and palm oil, taro forms the main 

food of the forest tribes of Ashanti where no cereal crops are grown. 

Another Colocasia is C. macrorrhiza, called Tannias in the West Indies. 

The toxic properties of these foodstuffs are dealt with on page 408. 

Monstera deliciosa, Liebm.—A climbing plant with long cone-like 

fruits. Native of Mexico. Succulent fruits edible and have a delicate 

flavour between a pine-apple and a banana. 

CYPERACEAE. 

Cyperus esculentus, Linn.—Tiger Nut ; Zulu Nut; Earth Almond. 

Widely distributed. Tubers eaten in S. Europe, Gold Coast ; eaten after 

roasting in Damaraland. A form with large tubers is cultivated on a 

large scale in Southern Soudan and on the West Coast. “ Aya ” is a staple 

food in Yola amongst the Pagans and is cultivated also by their Moham¬ 

medan neighbours, who declare, however, that “as a food it does not 

fill the belly.” The tubers (air dried) have been found to contain 28 

per cent, of fatty substances, and 43 per cent, of carbohydrates. 

Zea Mays, Linn.—Maize ; Indian Corn ; Mealie Corn. Probably a 

native of South America. It is largely used in Tropical America and 

Africa. The U.S. Food Administration (1918) found that maize con¬ 

stituted 23 per cent, of the total food intake of Tennessee and Georgia 

mountaineers and 32 • 5 per cent. of that of southern negroes. The protein 

of maize has a slightly lower nutritive value than that of wheat. Two 

amino acids essential for animal life appear to be lacking in maize 

namely, Tryptophan and lysin. Addition of 8-5 per cent, of skimmed 

milk powder makes it an adequate foodstuff according to animal experi¬ 

ments. Maize has been incriminated as a factor in the causation o 

pellagra. Owing to its poor gluten content it will not bind satisfactorily, 

so cannot be made into bread unless mixed with-wheaten flour. s 

mineral deficiencies and Vitamin B content are comparable to those of 

For cultivation, seeds should be sown at the commencement of the dry 

season, in rows, three feet apart. The plants should be mounted up when 

thirty inches high, the hills being arranged so as to be eig 

apart. In harvesting, there are two methods. First, where the corn 
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grown for the grain alone, it is allowed to stand untouched in the field 

till the grain is matured and hard ; the ears are then husked fiom the 

stalks, which are left to be trodden down by cattle or ploughed into the 

soil. The best grain is obtained in this way. The second, or more general 

method, is to cut the entire mass of the crop near the ground as soon as the 

grain is glazed on the surface and the fodder is changed from a dark to a 

light green, and to set in “ shocks ” or “ stocks ” either as loose stalks 

or after it has been tied in bundles. When the grain is sufficiently dry 

to store, the ears are husked and the whole crop taken from the field. 

The young cobs are eaten raw with melted butter or they may be 

roasted by a quick fire till the grain is brown, and served with salt or oil. 

The tender green grains, dried, may be kept all the year round, and used 

boiled (first soaking some hours in water). Ground into finer meal and 

boiled, it is eaten with milk or oil ; or it can be mixed with water and salt 

and baked into a cake. Parched maize is carried by the hill tribes of 

India and may be prepared as follows :—Fill an iron pot with sand and 

set it on the fire till the sand is very hot. Two or three pounds of grain 

are then put in, and mixed with the sand by stirring, which causes each 

grain to burst and throw out a white substance of twice its size. It is 

then separated from the sand with a sieve, and the latter is returned to 

the pot to parch fresh grain. The parched maize is pounded to powder 

in mortars, and this, being sifted, will keep a long time. 

Hulled corn, a much relished dish, is prepared by taking shelled corn 

of a superior quality and boiling it in weak lye (made from wood ashes) 

until the hull or cuticle covering the grain is loosened. It is then put 

in cold water and the hulls rubbed off with the hands, care being taken 

not to break the form of the kernel, and the grain washed to remove the 

taste of the lye ; after which it is boiled till soft, and served with milk or 
with oil and sugar. 

In the Southern States of America, the grain is often simply ground 

coarsely, and after the chaff has been removed by washing or winnowing, 

is called “gritts” (very finely pulverised) or “hominy” (coarser)’. 

This when boiled is eaten with sugar and milk or with salt, oil and pepper. 

Hominy makes a good pudding with the usual ingredients—sugar, eggs, 

grated coco-nut, cinnamon, vanilla or nutmeg, and coco-nut milk. Cold 

oiled hominy can be fried and eaten with peas, beans, or ground-nuts, 

n Venezuela, the grams are soaked in water, their outer shells or hulls 

removed by pounding in wooden mortars, and being subsequently win¬ 

nowed, the pulpy mass (without the chaff) is then shaped into little round 

cakes, which are baked on hot iron plates called “ budare ” ; these little 

breads are called “arepas.” “Succotash” is the succulent ears of 

Amixtulen rIy ff gr°Wn' CUt 0ff’ and cookecl with Lil"a beans. 
South A ^ ° ^ maize makes the cake known as “ Tortilla ’’ in 

menca, and in the form of a porridge with milk, maize is called 
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“ cornlob ” in British Honduras. Cornflour is a maize starch prepared 

by washing away the protein and fat. A specially small variety of maize 

is known as pop-corn in America and is the basis of various sweets. 

Coix Lacryma-Jobi, Linn.—A Pearl Barley. A coarse cereal which 

constitutes an important food of the hill tribes of Assam and the Eastern 

frontier lands of India, replacing to some extent the millets of Northern 

and Southern India. In Burmah the grains are eaten after having been 

parched like Indian Corn. The whole grains of the wild kinds are 

exceedingly hard and are used as beads ; those of the cultivated kinds 

are much softer and more easily husked. 

Saccharum officinarum, Linn.—It is an interesting fact that in 

tropical countries the inhabitants obtain their sugar from palms and only 

use cane sugar as a sweetmeat, cut in short pieces, the outer skin stripped 

off, chewed, and the fibrous part thrown away. The juice is a delicious 

drink, and contains 18-20 per cent, of cane sugar. 

In Venezuela, sugar is obtained as follows : The cane minus the leaves 

is taken to the mill and the juice squeezed out between two strong iron 

rollers, then run into large iron pans, when it is boiled and inspissated by 

gradual evaporation, and finally poured into wooden moulds of conical 

shape, about 15 inches high. It solidifies into brown sugar called locally 

" papelon.” 
Sorghum vulgare (Andropogon sorghum or Holeus sorghum).— 

It is called Juar in India ; Sorgho (French) ; Sorgo o’ Millo (Spanish) ; 

Durrah (North Africa and Arabia) ; Ghafouly (desert tribes of the Soudan) ; 

Dawa (Haussa) ; Kaffir Corn and a variety of Imphee (South Africa) ; 

Cholam or Soalum (Tamil) ; Jounaloo or Jouna (Telegu) ; Mijo (Vene¬ 

zuela) • Kau-liang (China) ; Michella (Abyssinia) ; Pyoung (Burmah) ; 

and Matama (East Africa). The grain is round, rather flat and larger 

than a mustard seed. It is the principal grain of Tropical Africa, and is 

cxtensivelv cultivated throughout India, West Indies, etc., growing ?est 

on black soil where it is not too swampy, as the plant rots if allowed to 

stand in water. At harvest time in India the heads are cut off with 

twelve inches of stalk attached to them, dried for two days, left in heaps 

for three weeks, and afterwards stacked. To separate the grain, t e 

heads are cut oft and thrashed with sticks of Paimyra palm 

The white-grained varieties are considered to be the best. The see 

are ground into meal or flour, and eaten as cakes or porridge- T 

“ ficcory ” of the Soudan is composed of crushed seeds mixe wi 1 mi 

or water and seasoned with bird peppers. . , 
Sorghum caudatum, Staff.—A food grain of some mportance 

widely cultivated in Angola, the Soudan, East Africa, f ‘ 8-. m a 

height of 14 ft. Var. Feterita, Staff, has a grain remarkable for ts wh e 

ness Ind for this reason it has been used as 25 per cent, added to /a per 

cent, wheat flour for making bread. 
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Sorghum cernum. Host.-Dry Season Corn. Introduced generally 

in the tropics. A staple food grain in West Africa. The white Sorg mm, 

“ Bechna ” of the Arabs, is of this variety. It is much used by the better 

class of Kabyles in Algeria as a substitute for wheat flour in making 

“ Couscous ” and bread. 
S. Durra, Stapf., and S. guineense, Stapf., are also food-grains. 

Setaria italica, Beauv— Italian Millet. In India and many other 

warm countries, the grain is largely used for food. 
Pennisetum spicatum, Koern.—Pearl Millet. Kaffir Manna Koorn. 

The grain is a staple food of the natives in Nigeria and probably all over 

Tropical Africa, in India, and elsewhere. An analysis shows proteins 

12 per cent. ; fat 5 per cent. ; starch 67 per cent. On the Congo, 

natives and Europeans make a flour, also a porridge of it. 

Pennisetum typhoideum.—Bulrush Millet. A native of Tropical 

Asia, Nubia and Egypt ; called “ Bajra ” in the plains of India; Milho 

Pequeno in Spanish America; Gussub (Saraha) ; Herueh (Nubia) ; 

Dokhn (Arabic) ; Gantelu (Telegu) ; Mattari (Malay) ; Kambu (Tamil) ; 

Matesi (Nyassaland) ; Gero (Somaliland) ; and Mansaroke (Portuguese 

West Africa). It grows best on rather dry sandy soil, and requires 

perhaps less rain than Guinea Corn ; it suffers from damp and rainy 

weather when in flower. The cultivation is similar to Guinea Corn, and 

there are often fifteen hundred seeds on one spike. 

For food, the seeds with husks are well pounded in deep wooden 

mortars, and cleared of husks by repeatedly pouring sifted portions from 

one calabash to another at a sufficient height to enable the wind to get 

at it. The grain minus the husk is then returned to the mortars and 

beaten into soft flour, or sometimes ground to fine flour between two 

stones, and made into a kind of bread. Cleared of husks, pounded and 

made into a paste in which a little meloheia (the “ eboo ochra ” of Guinea) 

and oil are mixed, it forms a favourite dish called “ kaddell ” in West 

Africa. In Senegal a preparation from this grain, called “ couscous,” 
is much liked. 

Eleusine Coracana, Ragi.—Vernac. names : Kayur (Tamil) ; Kurak- 

kan (Singhalese) ; Tamidelu (Telegu) ; Dakussa or Tocusso (Abyssinia) ; 

Talabun (Soudan, also Arabic) ; and Murwa or Olize (East Equatorial 

Africa). It is said that this grain is never attacked by insects and will 

therefore keep for any length of time. 11 is largely used as food, especiallv 

in Mysore and Southern India, where the flour is prepared in the form 

of puddings, or cakes fried in oil. In Ceylon it is much used in the form 
of porridge and a kind of bread is also made of it 

Triticum vulgare, ViU.-Wheat. Wheat is poor in calcium 

phosphorus, sodium, chloride and iodine. As prepared in Northern 

ndia by grinding the whole grain to powder, and discarding only the 

coarser particles of bean, it is known as “ atta" and is a wholesome food 
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It soon goes bad, however, and should be prepared daily. White flour 

on the other hand keeps better but is very deficient in food value. 

For bread in Institutions the following standard adopted by the 

English Prisons Departmental Committee on Diets, 1924, is advised : 

“ bread made from flour which was composed of 50 per cent, of ordinary 

household flour and 50 per cent, of brown flour (80 per cent, extraction)." 

As this brown flour does not keep well beyond two months in the tropics, 

arrangements should be made for regular small supplies. 

Oryza sativa, Linn.—Rice. It is estimated that rice forms the 

staple article of diet of 400,000,000 people and as the majority of this 

number live in the tropics and sub-tropics, particular attention must be 

given to its study. In the following survey the following points will 

be considered: (1) Cultivation ; (2) Composition ; (3) Preparation ; 

(4) Bacteriology of Rice ; (5) Relationship to Beriberi ; (6) Methods of 

investigating the quality of Rice ; (7) Weevils and Storage ; (8) Methods 

of Preparation and Cooking. 
1. Cultivation.—McCarrison (I.J.M.R., Ap., p. 915 (1928) has studied 

the influence of irrigation on the nutritive value of rice. Rice grown on 

puddled fields in which a layer of water is always allowed to remain has 

a nutritive value approximately one-third less than the same rice when 

grown under dry rain-fed conditions. The lower nutritive value of rice 

grown under wet conditions is due, in part at least, to its lower content 

of vitamins of the water-soluble class. It seems probable that the 

conditions of cultivation of rice, especially with regard to water supply 

during the growth of the crop, are a factor of importance in determining 

the endemicity of beriberi. 
2. Composition.—A rice grain consists of an outer husk, which shou t 

always be removed to render the rice fit for eating, and an adherent layer, 

the pericarp, which maybe red or yellow. This layer contains yitamm 

and salts A third or aleurone layer contains the protein and fat ol the 

grain while the central core is composed of starch. Indented at one end 

of the grain is the embryo or germ which contains most of the prole , 
mincraf salts and vitamins, and is the most important constituent of the 

^fal3 Preparation.—Unhusked rice is known as "paddy" m' Indl^- ■ 
.. m the Philippines It is estimated that in the milling 40 parts 
/ olddr- produce 25 parts of white rice, 5 parts of polishings, and 

of P ~ f i i in this process, which is usually carried out by 

10 rtS the husk together with part of the pericarp and surface 
machinery, ’ , -i , polishing is carried to various stages, 
layers of the seed, ,s removed. Thepolishing is Ued or red 
e.g„ an intermediate stage^ when it * known^ ^ or Burmah 

nCC,aTh^Uer stage seldom contains the 0 4 per cent of phosphorus 

:^hl co' sldered the minimum as a beriber,-preventing nee. Siam 
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rice contains about 0-25 per cent, phosphorus pentoxide, Rangoon 

rice 0-32 per cent., unpolished rice 0-55 per cent. Natives prefer 

polished rice because it is clean, free from weevils and keeps better than 

unpolished rice ; under-milled rice also is dirty. 
Indian or country rice is prepared by a process known as parboiling. 

The paddy is soaked in water for 24-48 hours, then transferred to light y 

covered cylinders in which it is steamed for 5-10 minutes ; subsequently 

it is removed to open paved-usually sun-baked-mud courts and dried 

by exposure to the sun. It is either stored as ‘‘ paddy ’ ’ or milled at once. 

The sample obtained by this process is of a yellowish-brown colour, 

usually very dirty from contamination with dust and earth acquired 

during the drying process. The outer layers of the grain are not lost so 

that, weight for weight, it should contain more protein than Rangoon or 

Burma rice. Analyses of various kinds of rice are given later. 

4. The bacteriology of rice has been investigated, especially with 

regard to any part it may play in the etiology of beriberi. The following 

extracts from the literature give useful information on these points. 

In Appendix D of McCarrison’s “ Beriberi Columbarum, with a 

Statistical Examination of Experimental Data ” (Indian Med. Res. Mem., 

No. 10), Gloster discusses the aerobic spore-forming bacilli found in rice, 

and concludes that such bacilli found in rice examined were those com¬ 

monly present in canned and other foods, and that there is no reason to 

suspect that these organisms form beriberi-producing toxins. The 

interior of a large proportion of grains of rice associated with human 

beriberi were not found to contain spore-bearing bacilli, and the distribu¬ 

tion of these organisms in rice does not suggest that they have a casual 

relation to the disease. 

Bose, S. R. (“ A Note regarding Sporeforming Bacterium and Fungi 

growing on the Rice-Grains used by Families suffering from Beriberi and 

Epidemic Dropsy,” Calcutta Med. Jl., 1923, Sept., Vol. 18, No. 3, pp. 

383-393), investigated as to whether rice used by persons suffering from 

beriberi and epidemic dropsy contained infective organisms. He found 

in the diseased rice, in apparently healthy grain, and in grain obtained 

from the common market in Calcutta, a spore-bearing organism allied 

to B. subtillis which had a proteolytic action. It was killed by 1/1000 

corrosive sublimate in under six hours. Probably this organism and 

moulds are merely external contaminators, and their growth in culture 

media is due to the incomplete sterilization of the damaged rice grains, 

many of which are present in every sample. He found no evidence that 

epidemic dropsy could be traced to changes produced in the rice grains, 

and the statement in the Editorial of the Indian Medical Gazette of October! 

1922, that “ The Problem of Epidemic Dropsy in Bengal is solved ” 

cannot be accepted. In a further paper (“ The Sporeforming Bacterium 

°n , ?oiniramS USCd by Families Sllffering ^om Beriberi and Endemic 
(b iaioi)o 

R 
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Dropsy, Lancet, 1924, May 24, pp. 1054-1055) he gives more fully his 

investigations regarding the spore-bearing proteolytic organism (see 

above) which he found in both healthy and damaged rice. He cannot 

credit that an organism so abundant and generally diffused can be the 

cause of epidemic dropsy, which is a comparatively rare disease. 

5. Relationship to Beriberi.—Fraser and Stanton laid the foundation of 

our present knowledge of beriberi, and the following is quoted from the 

Preface of their “ Collected Papers on Beriberi,” No. 17, published in 

1926, in regard to the relationship between rice and beriberi. “ When our 

enquiries were begun in 1907, current views of the etiology of beriberi 

were {a) that it was microbial infectious disease ; (b) that it was due to 

nitrogen starvation ; (c) that it was caused by a toxin, the product of a 

saprophyte outside the human body. More than 50 years earlier, sug¬ 

gestions had been put forward assigning to a rice diet the origin of the 

disease, and the experimental work of Erjkman and Crijus in Java and 

the observations of Bradden in Malaya had been recorded in numerous 

publications from 1897 onwards. But no conviction had been brought 

to the minds of students of beriberi either in Europe or in the countries 

where these views were promulgated. 

“ For fifteen years beriberi continued to ravage the countries of the 

Far East ; and it was regarded as a mysterious malady which defied the 

efforts of investigators. 

“ It was necessary then for us to begin our enquiries by experiments 

to test whether there was any connection whatever between a rice diet 

and beriberi. In 1907 to 1908, we carried out a series of such experi¬ 

ments under conditions which excluded or adequately controlled the 

factor of infection. In these experiments it was proved (1) that beriberi 

was not communicable from man to man either through direct contact 

or through the intermediary of ectoparasites ; (2) that place per se 

or considered as a nidus of infection played no part in its causation, and 

(3) that the disease has an intimate relation to diet. 
“ Pursuing these enquiries in the laboratory with specimens of the lices 

used in the earlier human experiments, we showed by studies on the 

structure of the rice grain and by animal feeding experiments that beriberi 

was not caused by a pre-formed poison ingested with rice, but that its 

origin was to be sought in a dietary defect. In 1910 we were able to say 

on evidence derived from a continuous series of experiments on men and 

animals, that beriberi is a disorder of metabolism, and that white (polished 

or over-milled) rice as a staple diet is defective in alcohol-soluble substances 

minute in amount but of high physiological value in nutrition. 
Graham (“La Production experimental du beriberi. Bull. OJ/uo 

iJL. D' Hyg. Publiq., ,927, Oct., Vol. ,9, No. 10, pp. 1™^ 

with I he researches carried out in McCarrison s Laboratory. He constde 

that polyneuritis columbarum and true beriben in pigeons are nvo 
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distinct conditions. In the former, in addition to polyneuritis, the heart 

is atrophied, whereas in the latter, cardiac hypertrophy and degenerate 

are present. The cardiac condition is the essent.al feature of true 

^eF Experiments on upwards of 2,000 animals have demonstrated that 

beriberi is not caused by the absence of vitamin B in the food, but by the 

combined action of insufficiency of the factor and a toxin. This toxin 

is not produced in rice by microbial agency but seems to be of metabolic 

agency. 
A diet of decorticated rice does not give rise to true beriberi m pigeons , 

but add to this diet dhal arhar (0-8 gramme a day for each bird) then 

in 25 per cent, of the birds the true disease will develop. (Dhal arhar is 

a yellow pea which is reduced to powder and taken by the nati\ es as 

a pap or pulp. This vegetable is habitually consumed by rice-eating 

peoples.) Similarly true beriberi is produced by feeding with rice, the 

grains of which have been in an autoclave at 130 C. for two hours in an 

alkaline medium, thus reducing its vitamin B content to the requisite 

point. If it be supposed that the figure 100 represents the amount of 

vitamin B necessary to keep pigeons in health on any given diet, then 

true beriberi will occur at figures varying from 75 to 90. Reducing the 

vitamin content still lower, to the figure 50 or below, will cause poly¬ 

neuritis columbarum. It is possible to cause the disease (true beriberi) 

either by adding a quantity of dhal to the decorticated rice diet, thereby 

increasing the vitamin B content of 75 to 90, or by autoclaving a rich 

vitamin food, thus reducing the vitamin value to the figure 75 to 90. 

Further, lightly milled or half-boiled rice contains a vitamin figure of 

75 to 90 and thus can cause true beriberi in pigeons, but when dhal (0-2 

gm. per bird per day) is added, so that the content is increased to 100 or 

more, the animals are completely protected ; thus proving that rice itself 

does not contain the poison. By this expedient the propagation of 

beriberi in a Burmese prison was stopped. 

In India, true beriberi occurs during the monsoon period amongst 

those who take H to 2 lb. of decorticated rice, and 1 to 2 oz. of dhal. 

Cold and wet weather affects the suprarenals and also reduces the value of 

the rice in vitamin and phosphorus pentoxide contents. This is not 

true of white flour, which contains much more vitamin B than does 

decorticated rice, and therefore the West is almost immune against 
beriberi. 

In short, true beriberi is not due to a complete absence of vitamin B, 

but to an insufficiency of this factor. This degree of insufficiency occa¬ 

sions the production within the organism of a poison which exercises a 

specific action on the heart and is the essential cause of the disease 

Other diseases resembling beriberi but of different etiology ought not 
to be placed in the same category 

(B 13101 )q 
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The conclusions may be tabulated thus 

Table CXXVIII. 

Decorticated rice .. .. .. I^ess than 59 vitamin B .. 

Ditto, plus 0 -8 grm. dhal .. .. 75-90 vitamin B 
Rice, autoclaved at 130° . . .. 75-90 vitamin B , 
Lightly milled rice or half-boiled 

-nTxCe , •• • • • • • • 75-90 vitamin B .. 
Ditto, plus 0-2 grm. dhal . . . . 100 or more vitamin B 

b'o beriberi but 
polyneuritis. 

Beriberi. 
Beriberi. 

Beriberi. 
No beriberi. 

6. Methods of investigating the quality of rice.—It is often necessary 

to report on a sample of rice as to its food value and beriberi-preventing 

capacity. In order to obtain consistent results, a large number of rice 

grains should be counted, say 2,000 at least for each determination. The 

percentage 'of whole and broken grains is first determined, then the per¬ 

centage of germ, classified under three headings : (a) almost all the germ 

present ; (b) only partly present ; (c) all removed. The percentage of 

pericarp is then investigated noting (a) husk if any ; (b) all pericarp 

present ; (c) partly present ; (d) absent. A simple method of carrying 

out this examination is detailed below. 

Vedder and Feliciano (in “ An investigation to determine a satis¬ 

factory Standard for Beriberi-preventing Rices.” Philippine Jl. Sci., 

1928, Apr., Vol. 35, No. 4, pp. 351-387) describe experiments on rice 

both by chemical means and by feeding to birds, and give the following 

method for the inspection of pericarp. 

One hundred grains of rice are stained with Gram’s iodine solution 

for one minute. The iodine having been rinsed off with water, each 

grain is examined and the amount of pericarp remaining expressed as a 

percentage. 

Tables, photographs and details of the work are supplied and the 

following are some of the conclusions. The Gram’s iodine method is 

simple and accurate. Rices examined in this way having 50 per cent, or 

more of the external layers adhering never produced polyneuritis in 

pigeons. Human beriberi can be prevented by selecting rice in this way, 

and it is suggested that the test should be made during the process of 

milling. Thus highly milled rice has 0-20 per cent, of external layers, 

medium milled 31 to 49 per cent., and under milled 50 to 100 per cent. 

Chemically, amido-nitrogen figures are useless as an index, 1 -05 per 

cent, ash is a poor index, 0-62 per cent, phosphorus pentoxide is better, 

and the best single index of all is 1 • 28 fat. The chemical index proposed 

for beriberi-preventing rice is “ any rice having 1 -77 per cent, of phos¬ 

phorus pentoxide plus fat but not less than (1) 0 • 4 per cent. of phosphorus 

pentoxide ; (2) or any having not less than 0-62 per cent, phosphorus 

pentoxide ; or (3) any rice having not less than 0-5 per cent, phosphorus 

pentoxide and with at least 75 per cent, of the external layers of the grain 

thus remaining.” 
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rTce of this chemical grade produced polyneuntis in pigeons. 

ana uuimg j— - , • r . 
pleasanter taste and seems to be more nourishing than old rice ; in la , 

because most people prefer new rice, its price is always higher than tha 

of old rice. 
Higuchi’s method of distinguishing the age of rice is as follows . 

To about 1-2 grammes (about 100 rice grains) of polished or unpolished 

rice are added the following reagents . 
c.c. 

5 (1) Paraphenylendiamin .. •• I percent, solution 

(2) Guaiacol . . . . • • • • >• >* 
0. o 

(3) Hydrogen peroxide 

The outer layer or silver skin and the embryo of new unpolished 

rice, and the vertical score or longitudinal notch and embryo of new 

polished rice, become a deep purple colour, while these parts in the case 

of old rice are not coloured. The reaction occurs in 1 to 3 minutes. 

The colour diminishes proportionately to the length of time of preservation 

of the rice and to the grade of polishing. The grade of polishing can 

be distinguished by comparing the colour with that of unpolished rice of 

the same age. 

When measured quantitatively, it is found that the activity of the 

catalase differs widely in different varieties of rice, also according to the 

locality in which the rice was grown. The diminution in the activity 

of the catalase during a year’s storage runs parallel with the decrease of 

vitamin B content of the rice. 

7. Weevils and storage.—The sample of rice should also be examined 

for weevils. To estimate the number of grains infested, the sample should 

be soaked in liquor potasse, which renders the grains transparent. The 

presence of weevils is associated with the matter of storage which will be 

dealt with at the same time. 

Dr. P. A. Buxton, in charge of the Entomological Department of the 

London School of Hygiene and Tropical Medicine, kindly examined some 

samples of rice taken in Freetown, and his report, which was accompanied 

by mounted specimens of the insects found, contains the following facts. 

In the rice four species of beetles were found, namely, Calandra 

oiyzae, Calandra granaria, Tribolium ferrugineum, and Silvanus advena 
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all four insects being common, widely-spread pests of stored grain. 

They all have approximately the same type of life history, the adults 

laying eggs on the surface of rice from which hatch larvae which burrow 

into the grain, where they feed and pupate. 

\\ ith regard to the possible ill-effects of eating beetles or their early 

stages, a great deal of contradictory matter has been published, but, on 

the whole, there is no evidence that they do any harm. Dr. Buxton 

enclosed an abstract of a paper by Riley dealing with this matter, and 

also an abstract of a paper by Vedder and Feliciano on the effect of the 

insects on the vitamin content of rice. These abstracts are given below. 

In such a country as West Africa, Dr. Buxton states that the preven¬ 

tion of access of beetles to grain is a very difficult matter. He believes 

that if it is simply a question of keeping grain for use in a hospital, then 

all stages of beetle could be killed easily by spreading the grain in the 

sun, and then storing it in galvanised iron bins. He does not think that 

the custom of sprinkling the grain with pepper is of any use. 

Vedder, E. B., and Feliciano, R. T. (“ An investigation to determine 

a satisfactory standard for Beriberi preventing rices.” Philip. Journ. 

Science, 35, 357-387, April, 1928). 

Pages 357-385 deal with methods mostly chemical, and tabulate 

a number of results of analysis. 

Pages 365-387 discuss the previous part. Attention is devoted to the 

amount of pericarp, the amido-nitrogen, the ash, the phosphorus pent- 

oxide and the fat. All these factors and various combinations of them 

are considered as possible indices of the power of rice for the prevention 

of beriberi (see page 258). 
The authors then discuss the difficulties of storing rice so as to maintain 

its good qualities. Among other questions the authors deal with weevils 

and other beetles. The experiments are not apparently done with single 

species of insects. The authors refer to three or four insects in the 

samples under consideration, and these are practically the same as the 

Freetown specimens. They found that the percentage of phosphoiu> 

pentoxide plus fat always decreased as a result of infestation. On a 

series of experiments, the average percentage of these two factors was 

brought down from 2-61 to 1 -71 in a 100 days. 
That is, a group of rices which had been safe became unsafe by the 

standards previously established. This is not due merely to the destruc¬ 

tion of the rice as a whole, but particularly to the fact that the insects 

eat the outer layers of the grain most readily, so that those samples of 

rice which originally had a higher proportion of external layers are 

precisely those which are most damaged by beetles. 
Riley W. A. (“ The Reputed Vesicating Properties of the Granary 

Weevil, Calandra granaria." Reprint from New Orleans Med. and 

Surg. Jl., LXXIV, No. 10, April, 1922, 4 pages). l<rom experiments 
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undertaken and the work of previous authors.on this 
that Calandra granaria does not contain cantha***£&<there see ^ 

basis for the theory that the presence of the remains 01 

flour is responsible for cases of poisoning. Manv 
We may consider next the preparation and cooking of r x Many 

experiments have been carried out in Japan on this sub)ect, and the follow 

ing are quoted as good examples on which to model work ekewhere 

(- The Relationship between the Chemical Composition of Rice and the 

different Grades of Polishing,” by Higuchi and others, loc. at page - .) 

It was shown that by polishing, protein is slightly dmumshed while 

fat, ash and fibre are greatly diminished. None of the chemical com¬ 

ponents are entirely removed by polishing. There is a great difference m 

the chemical composition of rice of different varieties but of the same 

grade of polishing. Phosphorus is an important component of rice , 

the amount differs greatly according to the variety of rice. There are 

many good reasons for recommending the use of 70 per cent, polished 

rice from both the physiological and the economical standpoint. 70 per 

cent, polished rice contains about 0-5-0-8 per cent, of phosphorus, whilst 

the polished rice on the market, especially in the cities, contains about 

0-4 per cent, phosphorus. 

The following papers are noted by title only 
Ref._“ Differences in the Physico-chemical Properties of the Protein 

Oryzenin as it occurs in Gbitmois and in Common Rice,” by Tadokoro and 

others, loc. cit., p. 237. 
“ Physico-Chemical Studies Concerning the Specificity of Proteins of 

Different Varieties and Subvarieties of Rice,” by Tadokoro and others 

loc. cit., p. 247. 
“ Differences between some Physico-chemical Properties of Common 

and Glutinous Rice Starch,” by Tadokoro and others, loc. cit., p. 251. 

“The Relative Nutritive Value of Various Proteins contained in 

Japanese Food Articles.” by Suzuki, loc. cit., p. 309. 

8. Methods of preparation and cooking.—The rice used in the following 

experiments was third grade “ Shonai,” which is commonly used by the 

Japanese. Polishing was effected without the use of “ polishing powder.” 

The percentage lost by polishing was 7-26 per cent in polished rice, 

5-47 per cent, in 70 per cent, polished rice, and 4-19 per cent, in half- 

polished rice. The rice was cooked before each meal. 

One “ sho ” (1 -82 litre) of rice was repeatedly washed until the wash 

water was almost clear (as is commonly practised in Japanese households) 

and was then cooked. The volume of water used for cooking the rice 

depended upon the grade of polishing of the rice ; the amount of water 

was 2,000 c.c. for polished rice, 2,300 c.c. for 70 per cent, polished rice and 

half-polished rice, and 3,000 c.c. for unpolished rice. Analysis of the 

boiled rice of the different grades of polishing gave the following results ;— 
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Table CXXIX. 

Total. Crude 
Protein. 

Carbo¬ 
hydrate 

as 
Glucose. 

Crude 
Fat. 

Crude 
Ash. Water. 

Per cent. Per cent. Per cent. Per cent. Per cent. 
Poli&hed rice 0-3868 2-41 30 • 29 0-25 0-12 66-07 
70 per cent, polished rice 0-4697 2-94 30-37 0-45 0-18 63 ■ 63 
Half-polished rice 0-4940 3-09 27-97 0-50 0-23 62-71 
Unpolished rice .. 0-5320 3-31 30-97 1-12 0-48 58-95 

The side dishes eaten by each subject were kept constant throughout 

the experiment, while the boiled rice and drinking water were taken ad 

libitum. The side dishes were cooked in the same way at each meal time, 

each item being accurately weighed or measured. 

As a result of the above and similar experiments, it was shown that 

the digestibility and utilisation of rice are always better when the grades 

of polishing are raised. The ratio of the actual energy derived from the 

rice to the total energy value of the rice eaters varied in the same direction 

as the digestibility. The quantity of rice eaten to supplement standard 

side dishes was always greater when the polishing grade of rice was 

higher ; when unpolished rice was eaten, the consumption of side dishes 

was obviously small, and it appeared that the calorie intake was insufficient 

for the requirements of the body. The excretion rate of total nitrogen 

(i.e., the ratio total of nitrogen in the urine to total ingested nitrogen) 

was higher when the rice was more highly polished ; it seemed on the other 

hand that the excretion rate of urea (the ratio of urea to total nitrogen 

in the urine) was generally lower under similar circumstances. With 

regard to the distribution of other nitrogenous substances in the urine, 

no significant differences were found. The quantity of total sulphur in 

the urine was always proportional to the total nitrogen. The output 

of phosphate in the urine generally decreased as the grade of polishing 

of the ingested rice was raised ; no such difference was found in the 

output of chloride. The output of feces decreased as the grade of 

polishing of the rice is raised. The quantity of nitrogenous substances 

in half-polished rice is very nearly the same as in unpolished rice. I rider 

the same conditions, the absolute quantity of each ingredient of rice in 

the feces was always smaller when the rice was polished to a higher 

degree. 
“ On the DigestibUity and Utilisation of Rice Cooked by Different 

Methods,” by Sugimoto and others, loc. cit., p. 155. 
The rice used was Shonai, quality No. 3 ; it was polished without 

the use of powder, washed until the water was almost clear and then 

cooked. Eight “ go ” (1 • 122 grammes) of rice to 2 litres of water. 
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" Dango ” prepared by adding 650 c.c. of water to 1,200 grammes of 

powdered rice. The mixture was then formed into balls of 50-60 grammes 

in weight and cooked in 400 c.c. of water. The excess cooking water was 

added to the soup. 

Conclusion. ,, 
1 The digestibility and utilisation of rice were better when dango 

was used than when ordinary boiled rice was used. The same quantity 

of energy was supplied in each case. 
2. The output of total nitrogen in the urine was greater when 

“ dango ” was used than when boiled rice was used, but the ratio of 

individual nitrogenous compounds to the total nitrogen in the mine 

was almost constant during each period. 

3. The daily output of faeces (wet and dry) was smaller when 

“ dango ” was used ; the quantities of boiled rice and of “ dango ” eaten 

were nearly the same. 

Experiment II. 

Comparison of the Digestibility and Utilisation of Boiled Polished 

Rice, “ Dango ” (made of Unpolished Rice) and Boiled Unpolished Rice. 

Conclusion. 

1. The digestibility and utilisation of each constituent of the unpolished 

rice were better when “ dango ” was used than when boiled unpolished 

rice was used ; boiled polished rice was better in this respect than either 

of the others. The same quantity of energy was supplied in each case. 

2. When similar side dishes were eaten, it was found that more 

“ dango ” made of unpolished rice was consumed than boiled unpolished 

rice (if the “ dango ” and the boiled unpolished rice were both reckoned 

in terms of uncooked rice). 

The amount of boiled polished rice consumed was the largest of all. 

3. The nitrogenous compounds in the urine showed no appreciable 

difference in any of the periods except in the case of the urea nitrogen; 

the ratio of urea nitrogen to total urine nitrogen decreased slightly 

during the “ dango ” period. 

4. The output of feces was greatest when boiled, unpolished rice 

was used, was smaller during the “ dango ” period, and was smallest 

during the boiled polished rice period. The output of the various 

constituents in the feces remained unchanged. 

Experiment III. 

Comparison of the Digestibility and Utilisation of Rice Gruel (Stewed 

Rice oi Kayu ) and Ordinary Boiled Rice. For the preparation of 

stewed rice 42-4 grammes of polished rice were washed and cooked in 

a mixture of 8 grammes of sodium chloride with 3,000 c,c. of water. 
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When the mixture began to boil, 2,000 c.c. of water were added ; an 

average of 4,985 grammes of “ stewed rice ” was obtained. 

Conclusion. 

1. The digestibility and utilisation of total nitrogen, carbohydrate 

and crude fat were better when ordinary boiled rice was used than when 

stewed rice was used, but in the case of crude ash they were worse. 

The quantity of energy supplied was greater during the boiled rice period. 

2. When similar side dishes were eaten, it was found that more stewed 

rice was eaten than boiled rice ; but if the amounts are compared in 

terms of uncooked rice, it is found that the real quantity of stewed rice 

was much smaller than that of boiled rice. The required amount of 

energy could not be supplied by the stewed rice. 

3. The daily amounts of urine increased remarkably during the stewed 

rice period ; two specimens showed an alkaline reaction. 

4. The ratio of urea nitrogen to total urine nitrogen was less during 

the stewed rice period. 

5. The output of faeces was the same in each period. 

Experiment IV. 

Comparison of the Digestibility and Utilisation of “ Ojiya ” and 

Ordinary Boiled Rice. 

For the preparation of “ Ojiya,” 963 grammes of polished rice were 

washed and boiled with 4,000 c.c. of water. When the boiling-point 

was reached, 80 grammes of “ miso ” were added and the mixture was 

then cooked. 3,860 grammes of “ Ojiya ” were obtained. 

Note.—“ Miso ” is a kind of bean paste. 

Conclusion. 
1. The digestibility and utilisation of total nitrogen and carbohy¬ 

drates were better when ordinarily boiled rice was used than when 

“ Ojiya ” was used, but in the case of crude ash and crude fat they were 

worse. The amount of energy supplied was greater during the boiled 

rice period. 
2. More “Ojiya ” was eaten than boiled rice ; but if the amounts are 

compared in terms of uncooked rice, it is found that the real quantity 

of “ Ojiya ” was much smaller than that of boiled rice. The required 

amount of energy could not be supplied by .Ojiya. 

3. The daily amounts of urine increased during the “Ojiya ” period. 

4. The ratio of urea nitrogen to total nitrogen in the urine was slightly 

less during the “ Ojiya ” period. 
5. There was no great difference in the output of feces during the 

two periods. 

Experiment V. „ . 
Comparison of the Digestibility and Utilisation of Sushi and 

Ordinary Boiled Rice. 
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, r,„. nf “ simhi ” rice was cooked in the usual way and 

180 «. ofXIaTsI) grammes of 'sugar and 5 grammes of sodmm chioridc 

were then added ; the mixture was then cooled. An ave g 

grammes of “ Sushi " was obtained. 

Conclusion. and utilisation 0f each constituent were better 

when polished rice was used as “ Sushi ” than when used as bo.led nce; 

The amount of energy supplied was rather more during the Sush, 

Pe™. The quantity of “ Sushi ” was almost equal to that of ordinary 

boiled rice. The appetite was the same during the two periods. 

3. The ratio of total nitrogen in the urine to nitrogen intake was greater 

during the “ Sushi ” period, but the individual nitrogenous compounds 

in the urine varied but little except in the case of the urea nitrogen, the 

ratio of which to the total urine nitrogen was slightly smaller during the 

41 Sushi ” period. 
4. The output of feces was less during the “ Sushi ’ period than 

during the boiled rice period. 

Experiment VI (a). 
Comparison of the Digestibility and Utilisation of “ Akanogohan *' 

and Ordinary Boiled Rice. 
For the preparation of “ Akanogohan 1,171 grammes of washed 

polished rice were cooked with 1,600 c.c. of water and 400 c.c. of juice 

prepared from boiled red beans ; in this way 3,023 grammes of Akano¬ 

gohan ” were obtained. 

For the preparation of the juice of boiled red beans, 1,470 grammes 

of red beans were washed and boiled in 10,000 c.c. of water for one hour. 

The juice was squeezed through a cotton cloth. The beans were again 

boiled for an hour and a half, and the juice extracted as before. 3,300 

c.c. of juice were obtained. 

Conclusion. 

1. The digestibility and utilisation of each constituent were slightly 

better during the “ Akanogohan ” period (except in the case of the 

carbohydrate utilisation). There was not much difference in the amount 

of energy supplied. 

2. The ratio of total urine nitrogen to nitrogen intake could not be 

compared in the two periods, because the nitrogen balance was frequently 

negative; but the individual nitrogenous compounds were usually 

present in physiological proportions ; the percentage of uric acid nitrogen 

in the urine decreased slightly during the “ Akanogohan ” period. 

3. The amounts of boiled rice and of “ Akanogohan ” eaten were 

almost the same during the two periods. The output of feces (wet and 

air dried) were almost the same in the two periods. 
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Experiment VI (b). 

The “ Akanogohan ” was prepared by the subjects themselves, 

ked beans were boiled with 500 c.c. of water for one hour during the 

evening preceding the experiment in an earthenware cooker. Each 

morning of the “ Akanogohan " period, a definite quantity of polished 

rice was added to the boiled red beans (red beans 1 : polished rice 8) 

and the mixture was again cooked. This “ Akanogohan ” was divided 

into three portions and made three meals for each subject. 

Conclusion. 

1. The digestibility and utilisation of each constituent were better 

when boiled rice was used than when “ Akanogohan ” was used, except 

in one case. 1 he amount of energy supplied was greater during the 

boiled rice period than during the “ Akanogohan ” period. 

2. There was not much variation in the percentage of total nitrogen 

in the urine during the two periods, and the individual nitrogenous com¬ 

pounds in the urine remained almost constant, except that the ratio 

of urea nitrogen to total urine nitrogen was slightly increased during the 

“ Akanogohan ” period. 

3. The amount eaten (reckoned as uncooked rice) was the same in 

each period, but the output of faeces was greater when “ Akanogohan ” 

was used. 

In the previous experiment the digestibility of “ Akonogohan ,r 

cooked only with the juice of red beans was slightly better than that 

of ordinary boiled rice, but in this experiment the digestibility of “ Akano¬ 

gohan ” cooked with whole red beans was poorer than that of ordinary 

boiled rice. 

Experiment VII. 

Comparison of Digestibility and Utilisation of “ Okowa ” with 

Ordinary Boiled Rice. 

For the preparation of “ Okowa ” seven “ go ” of glutinous rice were 

mixed with three “ go ” of m n-glutinous rice. The mixture was then 

washed and soaked in 2,000 c.c. of water for 24 hours. The water was 

removed the next morning, and the rice was steamed in boiling water 

(3,500 c.c.) for 45 minutes. 

Conclusion. 
1. The digestibility and utilisation of Okowa were not so good 

as regards total nitrogen, crude fat, and crude ash as ordinary boiled rice , 

with respect to carbohydrate there was no difference between therm 

The amount of energy supplied was slightly less during the Okowa 

period. 
2. The amount of “ Okowa " eaten was less than that of boiled rice, 

but the actual quantity reckoned as uncooked rice was larger when 

“ Okowa “ was used. 
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3. The ratio of total nitrogen in the urine to total nitrogen intake 

decreased slightly during the " Okowa ” period. . 
4 There was no great difference in the output of fieces during ie 

two periods, but the ratio of air-dried quantity to wet quantity was 

larger during the “ Okowa ” period. 

Experiment VIII. 
Comparison of the Digestibility and Utilisation of 

“ Mochi.” “ Okowa ” was prepared by the same method as 

Okowa ” with 

in Experiment 

VII but this time only glutinous rice was used. 
For the preparation of “ Mochi ” one “ to ” (equal to 3-9703 gallons) 

of washed glutinous rice was soaked in water for 24 hours ; the water 

was drained off, and the rice was steamed in the same manner as in 

making “ Okowa.” The “ Mochi ” was made by the special method 

of “ pounding ” ; it was then rolled out on a flat surface until it was about 

2 cm. in thickness. After cooling to room temperature, it was cut into 

small pieces (100 grammes each) which were boiled before use. 

Conclusion. 
1. The digestibility and utilisation of each constituent were better 

during the “ Mochi ” period than during the “ Okowa ” period. The 

amount of energy supplied was greater than during the “ Mochi ” 

period. 

2. Less “ Mochi ” was eaten than “ Okowa,” but the actual quantity 

reckoned in terms of uncooked rice was larger during the “ Mochi ” 

period. 

3. The output of total nitrogen and the ratio of the various nitrogenous 

compounds in the urine to total urine nitrogen showed no definite changes 

during the two periods, except that the ratio of urea nitrogen to total 

urine nitrogen decreased slightly during the “ Mochi ” period. 

4. The output of feces was slightly larger (wet quantity) during the 

Mochi ” period. 

The importance of adding rice millings in a muslin bag to soup and 

the preservation of rice water has been pointed out elsewhere (page 71). 

Summary. 

In dealing with meat, which is so essential an item of the tropical 

•dietary, all means have been expounded to provide a sound and health}' 

and liberal supply. Milk in general is dealt with in this chapter, while 

milk in relation to infant feeding is deferred to Chapter VII. Practical 

considerations for improving the wholesomeness of milk are suggested. 

The preparation and use in Infant Clinics of toddy is explained. ' Other 

beverages and breads are considered. The virtues of honey receive a 

blow on investigating its vitamin content. Details are given of edible 
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fish in the tropics, and the section on food from animal sources is con¬ 

cluded by acknowledging our debt to it, and showing how false vegetarian 

theories may be. The remainder of the chapter has taken some years 
collecting, and is a list of vegetables and fruits, with details of occurrence, 
vernacular names, planting, preparation and cooking. 

R. Sumner & C° L™ 
MANUFACTURING CHEMISTS, 

LIVERPOOL. 

Chemicals, Drugs and Pharmaceutical Preparations. 

Serums, Vaccines and Polyglandular Products. 

Surgical Instruments, Appliances and Dressings. 

A copy of the general catalogue 
will be sent to any member of 
the Medical Profession on 

application. 

Cables: SUMNER, LIVERPOOL. 



tropical illness 

Medical attention cannot always be promptly 
obtained in the Tropics, where the effect 
disease are often far more rapid than in the Horn 
Country. Consequently the va ne of an absolutely 
safe internal antiseptic is readily realised. 

YADIL Antiseptic is the only antiseptic known which 
combines a high antiseptic coefficient with safe y, Equal 

those 

of other internal antiseptics, without possibility of harm u 

effects. 

YADIL Antiseptic should be promptly given in teaspoonful 
doses in fruit juice hourly in all cases of abnormal temperature. 
This dosage should continue for twelve hours and three hourly 
after. 

YADIL Antiseptic taken daily acts as a preventive of disease, 
and is not cumulative. The following complaints have been 
treated under medical supervision with “ Yadil, and successful 
results followed :— 

Malaria, Blackwater Fever, Typhoid Fever, Dysentery, Yaws, 

Tropical Ulcer, Food Poisoning, Insect Bites and Wounds. 

A noted Explorer states:— 
“ It is the best treatment I know for the many wounds and 
abrasions common to white man and black man alike in the 
wilds—and for all sorts of internal complaints as well. I 
suffered for several years from a large open leg-sore caused by 
the scratches of thorns and swamp poison, but ' Yadil’ cured 
it where everything else had failed, and was a speedy and complete 
remedy also for the worst case of malarial boils in a white man 
I ever saw. On my last African trip ‘ Yadil’ was the great 
standby of the expedition, and with its aid we kept malaria and 

other ailments at bay. I shall 
never be without it again. No 
traveller, and no home, should be 
without ‘ Yadil ’ — IT IS A 
COMPLETE MEDICINE 
CHEST IN ITSELF. ’ 

Full Information may 
be obtained from 

Products (1925, Ltd. 
Sicilian House, Sicilian Avenue, London, W.C.i. 



The Medical Profession 
When prescribing 

11 LIQUOR CARBONS DETERGENS ” 
SHOULD ADD THE WORD 

Wright’s 
This preparation was introduced to the medical profession as long ago 
as 1862. In every notable treatise on dermatology published during 
the last half-century there will be found very high testimony to its 
merits, and suggestions for appropriate methods of employment. Well- 
established methods of prescribing may also be found in many of the 
Hospital Pharmacopoeias. 

There is probably no single preparation of more conspicuous service in 
the treatment of 

ECZEMA PRURIT1S ALOPECIA AREATA 

PSORIASIS PRURIGO LICHEN PLANUS 

PITYRIASIS RUBRA ALOPECIA SCABIES 
Although there is no secrecy as to the composition of Liquor 
Carbonis Deter gens (it is described as “ an alcoholic solution of 
coal tar”), the method of manufacture is unique. Imitations 
will be found to be produced by simple digestion, usually 
accompanied by some primitive, perfunctory and inadequate 
stirring ; whereas, in the case of the genuine product, the 
intimate contact required, for the complete extraction of all 
the soluble antiseptic constituents, is attained by a series of 
complicated processes involving the use of highly specialised 

machinery. 

On receipt of your 
professional card 
a package will be 
sent containing a 
sample of each of 

the following— 

Wright’s Coal Tar Ointment. 

Wright’s Coal Tar Soap. 

Wright’s Lysol. 
Wright’s Liquor Carbonis Detergens. 

Apply to— 

WRIGHT’S COAL TAR SOAP 

Proprietors— 

WRIGHT, LAYMAN &. UMNE\, LTD. 

66, Park Street, Southwark, S.E.l. 



chapter vi 

ANALYSIS AND VITAMIN CONTENT OF SOME 
FOODSTUFFS 

These figures have been obtained from various sources, but in the 

main Table CXXX is from “ The Composition and Food Value of Chinese 

Vegetable Foods,” by Wu (Chinese Journal of Physiology, Report Series 

No" 1, 1928). Table CXXXI is from the United States Department of 

Agriculture Circular No. 50, December, 1928, and lable CXXX II is from 

McCarrison’s book, “ Food,” published 1929. Table CXXXII1 is from 

the same source as Table CXXX. Table CXXXIV is from “The 

Chemical Composition of Philippine Food Materials,” by Santos and 

Adriano, Manila, 1929. 
Note in Table CXXX : A.P. = as purchased ; E.P. = edible portion. 
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Table CXXXII.—Analysis and vitamin content of common food materials 

used in India. 

Vitamins. 

Foodstuff. 

Milk and Milk 
Products. 

Cow’s milk 
Human milk 

Cream 
Cheese 
Buttermilk 
Skimmed milk . . 
Dadhi 
Sheep’s milk 
Goat’s milk 
Buffalo’s milk . . 

Flesh, Meat and Eggs.' 
Lean beef 
Lean mutton 
Goat’s meat .. ..I 
Pork 
Bacon .. .. • • | 
Liver 
Kidney . . .. 
Brain 
Tongue .. . . • • 
Fat fish 
Non-fat fish 
Freshwater fish 
Chicken 
Duck 
Pigeon 

Egg . 

Animal Fats. 
Beef fat, mutton fat . . 
Lard 

Butter and Ghee 
Cod-liver oil 
Fish-liver oil 

Vegetable Oils. 
Coco-nut oil 
Gingelly oil 
Linseed oil 
Ground-nut oil . . 
Olive oil 
Cotton-seed oil .. 
Mustard oil 
Cocogem 
Margarine 

1 

0-94 1 02 1 36 18 + + + I H—K l 
0-42 1 -50 0-75 18 + to 

+ + ! 
+ 

0-70 5-24 1-27 55 + + +I 4" 
7-35 ! 8-88 0-50 111 + + ] V.L. 
0-85 0-14 1-36 10 + + 
0-96 0-08 1-44 10 + + 
1-40 1 00 0-80 18 + + + 
1-50 2-00 1-41 30 + + + , + 
1 -21 1-13 1 -21 20 + + + + 
1 -35 2-18 1 -24 30 1 + + + 

+ 

6-20 2 06 43 V.L. + 
5-97 1-98 — 42 V.L. + 
7-20 0-75 36 0 + 
6 05 314 — 53 0 + 
5-00 15-00 — 155 o — 
6-11 1 -70 0-76 43 + + + + + + 
4-54 1 -36 0-06 31 + + + + 
2-90 2-77 — 37 + + + 
4 41 5-43 — 67 0 + 
5-32 3-70 — 55 + + + + 
5-15 0-20 — 22 — + 
5-50 1 -15 — 32 — + 
6-74 0-38 — 30 + + 
5-80 2-94 — 50 + + 
6-25 1 -86 42 + + 
3-79 2-97 42 + + + + + 

0-34 26-40 239 + + _ 

26-80 — 241 0 to 
V.L. 

23-10 208 + + + 
28-00 — 252 + + + V.L. 1 

— 28-00 — 252 + + + 1 V.L. 

28-00 252 + s I 
|28-00 252 ] V.L. 0 

i28-00 — 252 V.L. 0 

|28-00 — 252 V.L. 0 

28-00 — 252 V.L. ;; 
28-00 — 252 V.L. 

28-00 — 252 0 0 

28-00 — 252 0 0 

— 28-00 
"" 

214 0 to + 0 

c. D. 

+ + 
+ — 

+ 
- 1 — 
+ — 
+ — 
+ — 
+ + 
+ + 
+ + 

V.L. + 
V.L. + 
V.L. 0 

0 — 
— — 

+ + 
— 

— — 
— — 

— 
— 

— 

— — 
— — 
— + 

— — 

+ 
— 1 + + + 
*- ++ 

0 V.L. 
0 0 
0 — 
0 V.L. 
0 — 
0 — 
0 — 
0 — 
0 
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Table CXXXII.—Analysis and vitamin content of common food materials 

i/n, India—continued. 

Sugars and Starches. 

White sugar 
Brown sugar 
Goor or jaggery 
Honey 
Tapioca 
Sago. 
Sugar cane 

Cereal Grains and 

Bread. 

Wheat (atta) 
White flour 
Unpolished rice 
Washed rice 
Polished rice 
Parboiled rice . 
Ragi or Bajri 

Cambu . . 
Cholam .. 
Barley 
Oatmeal 
Maize (yellow) . 
White bread 
Suji or semolina 
Rice polishings . 

Dhals, Peas and 

Beans. 

Fresh broad beans 
,, French beans 

Peas (dried) 
Dhals 
Grams 
Soya bean 

Nuts and Seeds. 

Almonds. . 
Coco-nut 
Ground-nut 
Walnut . . 
Other nuts 
Linseed . . 

Tuber and Root 

Vegetables. 

Potato .. 

Beetroot 
Celery 
Onions 
Garlic 
Carrots 

24-83 
22-00 
6-20 

3-90 
3-14 

30 
62 

•79 
■84 
•78 

•64 
•90 
•97 
•37 
•13 
•00 
•20 

0-54 |20 
0-37 21 
0-085 
0-15 
013 
0-22 26 
0-46 23 

22 
26 
26 

•38 
■17 

2-66 
0-54 
1 -85 
6-50 
5-70 
9-60 

0-62 
2-43 
0-48 
0-33 
0-68 

Oil 
0-03 
017 
0-99 

35 
54 
30 
34 
09 
11 
35 

19 
19 
20 
19 
20 
14 
14 

40 | 
70 l 
60 
81 I 

■80 
■80 ! 
•20 1 

30 
•70 

45 
36 
75 

16-20 
15-30 
9-50 

102 
102 
99 

113 
113 
114 
109 

105 
101 
100 
115 
96 
70 
80 

37 
8 

28 
100 
96 

119 

5-26 15-96 4-30 182 
1 -61 
7-30 
3-85 
5- 00 
6- 40 

0-70 

0-34 
0-17 
0-37 
1 -92 
0-25 

14 31 
10-92 
19-92 
16-50 
9 • 50 

7-90 
6- 90 
3-96 
3-60 
7- 60 

0-04 8-15 

167 
155 
211 
183 
142 

36 

0-03 
0-03 
0-03 
0-03 
003 

1 -75 
1 -07 
306 
7-90 
2-26 

9 
5 

14 
40 
10 

1 
A. B. C. D. 

0 0 0 
0 0 0 — 
0 V.L. 0 — 

V.L. V.L. 0 — 
0 0 0 — 
0 0 0 — 

+ + 

1 + + + 0 
0 V.L. 0 — 

V.L. + 0 — 
0 0 0 — 

— V.L. 0 — 
0 + 0 — 

4- to 

+ + 
+ + 0 

+ + + 0 —* 

+ 4-+ 1 0 — 
+ + + 0 — 
+ + + 0 — 

+ + 4- + 0 — 
0 4- 0 — 
+ H—b + 0 — 
+ + + 0 

4- + H—r 
+ + + + 4- — 
4- ! 4- + 0 — 
4- + + 0 — 
4- + + 0 — 

+ + ~f* 0 — 

V.L. ! + + 0 
4- + + 0 — 

V.L. + + 0 — 

V.L. + + + 0 
V.L. + + 0 

1 4- to 
+ + 

+ + 0 

V.L. i + 4- to 
+ + 

— 

! V.L. + + 
— 4- 4- 4" + + I V.L. 4-4- 4- — 

+ 4- 4-4- — 

4- to 4-4- 4- to — 

1 4* 4* + 4- i 
T 1 

(b 13101)q 
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Table CXXXII.—Analysis and vitamin content of common food materials 

used in India—continued. 

Foodstuff. 

Tuber.and Root 

Vegetables 

—continued. 
Leeks 
Parsnips 

Radishes . . 
Turnips .. .. 
Y ams 
Fleshy roots (taro) 

Green Leafy 

Vegetables. 

Brussels sprouts 
Cabbage 
Lettuce 
Spinach . . . . . .1 
Turnip tops . . . • j 

Other Vegetables. | 

Tomatoes . . .. 
Rhubarb 
Cucumber 
Pumpkins 
Brinjal 
Cauliflower 
Bhendi (Ladies’ fingers) 
Khol-khol 
Artichoke 
Asparagus 
Potal 

Fresh Fruits and 

P
ro

te
in

s 
in

 
g
rm

s.
 c ^ 

C
a
rb

o
h
y
¬

 
d
ra

te
s
 i

n
 

g
rm

s.
 

u 
0) 
P4 
C/) <b 

Vitamins. 

« £ m >- be 
Ph 

u 
o . 
^ N <3 Q | 
o 

A. B. c. D. 

0-71 0-03 2-63 14 + + + + 
0-48 0-14 5-97 27 V.L. + + to 

+ + 
— 

0-28 0-03 0-96 5 V.L. + + — 
0-34 0-03 1 -25 7 V.L. + 4* + — 
0-51 0-06 6-31 28 — + + — 
0-50 0-06 6-30 28 + + 

0-92 0-06 1 -61 11 + + + + 
0-39 0-03 1 -27 7 + + + ++ + + + — 

0-31 0-06 0 ■ 54 4 + + +++ + + — 

0-51 0-06 0-82 6 + + + +++ + + + — 

1 • 19 0-17 1 -78 13 + + + +++ + + 

0-20 0-03 1 -27 6 + + +++ + + + — 

0-17 0-02 1 -03 5 — — + — 

0-17 0-02 0-57 3 — + + + — 

0-28 I 0-03 1 -47 7 | ' — + + — 

0-34 0-09 1 -44 8 — + + — 

0-54 0-06 1 -67 9 + + + — 

0-57 0-33 1 -70 12 — + + — 

0-26 0-16 3-30 16 V.L. + + — 

0-78 0-06 5-00 24 — + + — 

0-68 1 -00 0-66 14 + +++ + — 

0-21 0-37 2 + + 

Berries. 

Apples . . 
Bananas or plantains 
Grapes 
Lemons 
Oranges 
Pears 
Pomegranates 
Peaches 
Pineapple 
Watermelons 
Papaya 
Lichee 
Mango 
Guavas 

0-09 0-06 
0-45 003 
017 0-03 
0 14 0 14 
0*25 I 0-03 
0-09 0-03 
0-18 
019 0-03 
011 0-09 
011 0-06 
0 16 
0-84 0-07 
0-04 , 0-22 
0-37 | 0-20 

3-34 
2-26 
3 93 
0-88 
2-69 
2-29 
019 
2 -.66 
2-75 
1 -90 
0 10 
1 -90 
5-20 
2-27 

18 
11 
17 
5 

12 
10 

2 

12 
12 
9 
1 

12 
23 
12 

V.L. 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 

V.L. 

+ + + 
+ + + 

+ 
+ 

+ + 
+ + 
+ 

+ + 
+ + 
+ + 

Dried Fruits. 

Apricots 
Currants 
Dates 
Figs 

1-56 0-09 
0-48 i 0-09 
0-45 0-03 
0-56 014 

14'04 63 
11-89 50 
19-73 81 
15-99 67 

0 

+ 
+ 

0 
0 
0 
0 
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Table CXXXII.-Analysis and vitamin content of common food materials 

used in India—continued. 

Foodstuff. 

Dried Fruits 

—continued. 
Prunes .. 
Raisins . . 
Tamarind 

Miscellaneous. 

Jams 
Marmalade 
Treacle 
Condensed milk 
Pickles 
Pepper 
Infant foods (tinned) 
Sandesh . . 
Tea 
Coffee 

P
ro

te
in

s 
in

 
g
rm

s.
 

F
a
ts

 i
n

 
g
rm

s.
 

C
a
rb

o
h

y
¬

 
d
ra

te
s
 i

n
 

g
rm

s.
 

C
a
lo

ri
e
s 

p
ei

 
o

z.
 

Vitamins. 

A. B. c. D. 

0-85 0-09 11 43 50 + 0 

0 • 62 0-09 17-32 73 — + 0 

0-39 — 8-89 37 + + 

0 • 06 19-81 79 0 o 0 — 

0 06 _ 19-41 78 0 0 0 -* 

0 06 _ 16-95 68 0 0 0 - 

2-49 2 • 35 15-31 92 + + 0 — 

0-31 Oil 1 -13 7 — — -- 

4-39 2-41 17-83 111 — — — * 

3 • 59 0-93 21 • 56 109 — — 0 — 

5-40 6-00 12-00 124 0 0 0 — 
_ — 0 0 0 — 

— — 0 0 0 

- 

Three crosses (+ + +) mean “ rich in 

Two crosses (++) mean " moderately rich in 

One cross ( + ) means “ some ” or “ poor in 

0 means “ none ”. 

Y.L. means “ very little 

A blank space in the columns under “ vitamins ” means “ doubt¬ 
ful ” or “ not investigated.” 

Calories are given in round numbers. 

One ounce equals 28 -3 grms. 
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Table CXXXIII. 

Food. 

Sorghum, red . . 
,, white 

Mung bean 
Egg plant 
Sweet potato 
Bamboo shoots 
Aroid 
Clover 
Shepherd’s purse 
Mushroom 
Rape (colza) 
Kan lan Ts’ ai . . 
Chieh Ts’ai 
Ivai Ts’ai 
Pumelo 
Strawberry 
Persimmon 
Red fruit 
Crab apple 
Apricot kernel 
Clam 
Oyster 
Fish roe 
Shrimp 
Pancreas 
Veal . 
Blood 
Eggs preserved in Unit 
Soy bean oil 
Sesame oil 
Wine (Huang Chiu) 

Vitamin Content. 

A. B. c. 
+ + + b 
+ + + 0 
+ + + — 
+ + — 

+ + + + + + — + — 
V.L. + + — 
+ + + + + — 
+ + + + + 
+ + + 0 

+ + + + + + + 
+ + +++ 
+ + + + + + + 
+ + + + + + + 
+ + + + + + 
— + + + 
— — + + 
— — + + 
— — + + 
+ + + — 

+ + 0 — 
+ + + 
+ + + + — 
+ + + — 
+ + + — 

V.L. — — 
V.L. + — 

+ + + 0 
0 + 0 

— 0 0 
— + + — 

D 

VI¬ 
VE. 

V.L. 
V.L. 

+ + + 
+ + 
+ + 
+ + 

+ + 

V.L. 
0 
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Table CXXXIV.—Composition of some Philippine food materials. 

Food Materials. 
Edible 

Num¬ 
ber 

analy- Portion 
ses. 

Mois- Pro* Fats 
ture. teins. 

Ash. 

Fruit:- 

Ates 
Avocado 
Balimbing 
Banana (c 

varieties) 
Bignay 
Calumpit 
Camachile 
Caniias 
Casoy 
Catmon 
Chico 
Chico mame\ 
Ciruelas 
Condol 
Datiles 
Duhat 
Durian 
Guayabano 
Guava 
Iba .. 
Jack-fruit 
Lanzones 
Lemoncito 
Mabolo 
Macopa 
Santol 
Sapote 
Tahiti 

fferent 

Fruit Juices. 

Cajel juice 
Calamansi juice 
Calamansi juice 

(sterilized and 
stored for 8 mths.) 

Calamundin juice .. 
Calainundin juice . . 
California orange 

juice 
Lime juice 
Lime (pulp) 
Naranjita juice 

Cereals. 

Adi ay 
Binlid 

Legumes. 

Balungay 
Beans (Centrosoma 

plumeri) 
Calamismis 
Cowpea seeds 

1 

Per 
cent. 
58-23 1 

Per 
cent. 
76-18 

Per 
cent. 
1 -67 

Per 
cent. 
1-10 

Per 
cent. 
0-73 

2 63-80 | 86-43 2-25 5-84 0 • 65 

1 93-91 0-24 0-74 0-42 

13 65-92 71-72 1 -31 0-58 0 -95 

1 80-00 94-80 0-75 — 0-78 

1 62-50 21-23 4-13 5-35 5-23 
1 52-53 78-28 2-47 0-34 0-47 
2 94-78 0-68 1 -39 0-38 

i 90-00 86-00 0-71 — 0-37 
i 38-00 91 -90 0-25 — 0 • 30 
i 85-00 72-50 0-51 — 0 • 63 

i 70-00 68-80 1 -23 1 -26 
i i 57-45 76-60 0-63 0-09 0-90 
i 90-00 95-00 0-69 — 0-40 

i 80-00 75-40 1 -98 — 0-80 
i 75-00 80-80 0-81 — 0-70 
i 30-00 55 -50 2-31 1 -24 
i 69-00 77-40 0-38 — 0-85 
i — 81 -65 0-96 0-07 0-73 
i — 89-00 0-94 — 0-57 
i 25-00 65 -60 0-42 — 1 -23 
i 59-13 86-70 0-76 0-14 0 • 65 
i 80-00 80-80 1 -40 — . 1 -05 
i 71-13 82-08 0-77 1 -13 0-68 
i 90-00 91 -40 0-50 — 0-27 
2 65 -66 83-07 0-89 1 -43 0-88 
i 81 -42 84-55 0-60 0-14 0-43 
i 49 • 73 57-94 4-46 1 -86 1 -64 

3 93-01 0-40 0-37 
2 89-14 0-68 — 0-40 

2 91-17 i 0-36 0 • 54 
i — 89-67 0-01 — 0-61 
i — 85-76 1-40 0-68 

i — 88-60 
3 — 91 -26 0-47 — 0-36 
1 — 87-63 0-94 — 0-66 

11 89-10 0-51 — 0-36 

1 75-00 

1 
2 
3 

12 27 
12-23 

9-11 

5-70 
45 
08 

13- 86 I 9-50 

19-50 44-88 
9-68 — 

14- 11 18-52 

0-70 
15-05 
2-24 

Per 
cent. 
1 -16 
3 • 06 
0-61 

1 -30 
0-61 

0-62 

6-84 

0-44 

1 -57 

2-30 
0-81 
1 -86 

0-67 
9-74 

0-34 
13-03 

4-37 3-42 

4- 42 
5- 60 
4-30 

Car bo- 
Fuel 
value 

hy- per 
drates. kilo- 

gram. 

Per 
cent. Calories. 

19-16 | 960 
1-77 ! 710 
4-08 250 

24-97 1,130 
— — 

57-17 3,010 
17-14 840 
2-16 | 250 

— 
— — 
— — 
— — 

21 • 16 900 
- 1 — 
— — 

— — 

— — 

— — 

9-75 450 
— — 
— — 

11-31 510 
— — 

13-77 700 
— — 

11-43 640 
13-47 590 
32-24 1,680 

6-22 270 
9-78 430 

7-93 340 
9-71 400 

12-16 560 

11 -40 470 
— — 

10-03 430 

77-16 3,580 
58-22 2,720 

65-11 3,470 

30-50 3,160 
40-75 — 

56 • 37 3,280 
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Table CXXXIV—continued. 

Num¬ 
ber 
of 

analy- ' 
ses. 

Edible 
portion. 

Mois¬ 
ture. 

Pro¬ 
teins. Fats. 

Ash. Crude 
fibre. 

Carbo- 
hy¬ 

drates. 

Fuel 
value 

per 
kilo¬ 
gram. 

Per Per 
< 

Per Per 1 Per Per Per 
cent. cent. cent. cent. cent. cent. | cent. Calories 

1 — 76-15 13-15 7-09 2-21 — 1 -40 1,260 

1 12-82 21 -06 0-55 3-51 2-92 59-14 3,340 
5 — 11-93 1 31-13 (1-04 3-46 14-75 30-69 2,540 
1 — 13-59 7-03 3-18 3-57 5-36 67-27 3,340 
1 84-31 7-41 5-25 1 -08 — 1 -95 870 

10-36 11-94 2-49 , 19-29 30-41 25-51 1,770 
1 _ 82-01 2-96 1-19 ’ 1 -07 3-62 9-15 620 
4 _ 12-26 29-96 0-55 3-59 3-47 50-17 3,340 
2 87-07 2-77 0-40 0-54 2-51 6-71 430 

92-67 1 -99 0-31 1 -02 0-66 3-35 250 

i 88-75 1 -97 0-92 0-79 

! i 92-73 1 -26 0-03 0-68 0-12 5-18 270 

l 87-56 3-32 0-25 0-95 1 -73 6-19 410 

1 95-44 0-50 0-09 0-37 0-26 1 3-34 170 

l 1 89-16 2-24 0-55 0-88 1-09 6-08 400 

i 88-24 7-29 0-16 0-94 0-76 | 2-61 420 

. 1 — 14-70 20-44 0-93 3-01 4-36 |56 *56 3,250 

> , 
1 

42-10 
57-90 

25-30 
1 20-99 

4-38 
0-13 

2- 69 
3- 49 

4-51 
1 -93 

5 -55 
30-69 

57-57 
j42 -77 

2,790 
2,080 

Food Materials. 

Legumes 
—continued. 

hu) tahu .. 

Habichuelas 
Ipil-ipil seeds 
Kagi seeds .. 
Koningtofu.. 
Mulluga opositifolia 

(papait) .. 
Mungo pods 
Mungo seeds 
Paayap pods 

Flowers. 

Banana (puso) 
Caturav 

Fruits. 

Amargoso (ampa- 
laya) 

Batao 
Bottle gourd (opo) 
Breadfruit(camans;' 
Malungay .. 
Mungo seed 
Palak-palak (lamai 

Palaguium sp. 
Palak-palak seeds 

Leaves. 

Amargoso (Ampa 
laya) 

Balayba (sintas 
sintasan) 

Balunsay .. 
Cabbage (repollo) 
Cancong 
Celery (kinchay) 
Chinese mustard 
Coriander (unsoy) 
Cowpea (sitao) 
Indive (escarola) 
Fern (paco) 
Garlic (bawaang) 
Himbabao male 
Kulasiman . . 
Leek (cuchay) 
Libato, Brasell 

rubra 
Malungay, fresh 

air dr\ 
Parsley (peregil) 
Papait 
Pasao 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
5 
1 
1 
1 
1 

_ 81-94 

15-95 
89-23 
91 -86 
89- 70 
92- 72 
91 -30 
90- 82 
85-88 
93- 25 
90-38 
88-01 
15-31 
93-06 
91 -92 

9-66 
77-53 
17-98 
85-70 
10-79 
80-61 

3,330 
850 

2,630 
480 

2,450 
630 
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l-'ood Materials. 

Table CXXXIV—continued. 

N um¬ 
ber 
of 

analy¬ 
ses. 

raruu- 

Edible Mois- Pro- I pats_ Ash. j J^gC j hy- 
portion. ture. ! terns. I j hme’ drates 

F uel 
Carbo- value 

u.. nor per 
kilo¬ 
gram. 

Leaves—continued. 

Pechay 
Pepper (sili) 
Pigweed (culitis) . • 
Ragra gotirit (algae) 
Squash (calabasa) .. 
Sweet potato 

(carnote) 
Uraybabae.. 
Young onions 

(sibuyas) 

1 
1 
2 
1 
1 

2 
1 

1 

Per Per Per 

cent. cent. cent. 
92-97 1 -00 
84-63 5-48 
82-37 4-24 

7-98 15-54 

— 89-45 4-07 

84-81 1 -96 

— 78-89 6-24 

— 89-14 1-27 

Par Per 
cent. cent. 
0-34 1-26 
0-70 2-25 

1 14 2-80 
1-66 27-41 
0-34 1-87 

Per Per 
cent. cent. 
0-79 3-64 
0-34 6-60 
1-77 7-68 

10-97 36-44 
1 -16 3 11 

Calories. 
220 
560 
600 

2,290 
330 

0-28 
0-78 

1 -84 
3-55 

2 • 70 
1 -47 

8- 41 
9- 07 

450 
700 

0-34 0-74 1 -80 6-71 360 

Fish, Clams, 
Shells and their 

Products. 

Abe (croker) 
Alamang bagoong 

„ pressed .. 
Alimasag 
Apahap (drum) 
Ayungin (gunt) 
Bagaong (therapon) 
Bagoong, solid 

,, liquid 
Bakoko, porgy 
Balakwit 
Bangos (milkfish) 

(fresh) 
„ (air dry) .. 

Barong 
Barracuda 
Bebe 
Besugo (grunt) 
Bigatan 
Bihon 
Binga 
Bitubituin .. 
Biyang pute 
Bototoy 
Buan-buan 
Buguing 
Caligay 
Camutpusa 
Canduli (air dry) .. 

,, (fresh) 
Capios 
Cohol 
Dalag (mudfish) 
Dalagang bukid 
Dilis (anchovy,fresh) 

„ (dried) 
Espada 
Halaan 
Halang 
Hito (catfish) 
Kabasi (bastard 

shao) 
Kitang 
Kulisic (snapper) .. 

1 51-95 80-801 7-40 1 -69 1 -47 — — 870 

2 67 • 57 3-01 1 -69 7 -45 0-79 — 690 

1 69-08 0-44 1 -15 15-20 | — — 540 

2 57-45 82-82 10-26 2-47 2-35 — — 650 

1 45 -55 77-17 19-93 1 -68 1 -22 — — 970 

1 52-96 79-76 18-62 0-69 1 -56 — 830 

1 50-00 75-40 19-72 2-48 2-52 — — 1,040 

1 63-38 10-14 3-35 15-60 — 730 

1 75-70 7-50 0-68 15-34 — 370 

1 52 ■ 56 75-78 20-96 1-90 1 -34 0-02 | — 1,040 

1 10-98 72-46 1 4-78 1 1 -55 5-16 16-05 1,000 

1 67-60 73-54 1 21 -40 ' 3-46 1 1-28 0-32 1,200 

1 15-19 52-22 11-78 12-68 — 0-57 3,260 

1 39-42 80-89 11-32 0-77 3-92 — 3-10 660 

1 67-88 77-86 18-63 3-45 1 -46 — — 1,090 

1 44-70 78-14 7-58 2-29 0-55 — 11-44 990 

1 40-54 75-64 | 17-69 0-92 3-52 — 2-23 900 

1 31 -98 79-61 13-00 3-24 1 -37 — 2-78 950 

1 __ 16-18 9-34 1 -84 0-22 - 1 72-42 3,520 
1 71 -03 80-15 8-75 2-42 1 -67 7-01 870 

1 38-64 73-20 9-21 0-38 4 -55 — 12-66 930 

1 58-10 79-36 17-13 2-17 1 -46 — — 900 
1 23-21 82-55 8-15 0-84 1 -45 — 7-00 700 
1 50-00 75-76 18-96 4-19 1 -97 1,170 
1 60-44 77-41 20-56 1 -24 1 -38 — 960 
1 39-99 77-86 4-21 0-62 4-23 — 13-08 770 
1 18-01 85-79 1 5 -43 0-85 2-43 — 5 -50 530 
1 — 9-59 76-31 8-13 5-43 0-24 0-30 3,900 
1 1 47-14 79 07 17-60 1 -45 1 -49 — 0-39 870 
1 48-02 77-70 19-44 1 -08 1 -70 — 0-08 900 
1 60-31 80-43 8-00 1 -87 4-10 — 5-60 730 
1 53-92 77-23 30-08 1 -48 1 -31 — — 1,370 
1 65-12 79-38 19-44 0-70 1 -21 — — 860 
1 72-36 79-42 18-15 0-70 1 -24 — 0-49 830 
2 — 22-01 49-83 3-00 1 S ■ 68 0-17 6-31 2,580 
1 — 37-96 ,33-69 4-28 23-53 — _ 1,780 
1 26-55 82-25 9-55 2-16 1-75 _ 4-29 770 
1 | 33-70 76-14 13-48 1 -43 2-08 _ 6-87 970 
1 i 56-51 76-34 17-66 4-75 1 -16 — 0-09 1,170 

1 56-81 73-72 20-00 4-32 1-83 0-13 1,230 
1 38-66 77-47 15-59 2-31 2-06 _ 2-57 960 
1 48-81 76-55 18-02 4-68 1-57 1.170 



296 DIETETICS IN WARM CLIMATES 

Table CXXXIV—continued. 

Food Materials. 

Num¬ 
ber 
of Edible Mois- Pro- Fats. Ash. Crude 

Carbo- 
hy¬ 

drates. 

Fuel 
value 

analv- portion. ture. teins. fibre. per 
kilo- 
gram. 

Fish, Clams, 
Shells and their Per Per Per Per Per 1 Per Per 

Products cent. cent. cent. cent. cent. I cent. cent. Calories 
— continued. 

Kulisig (nemipterus) 1 45-46 78 • 43 17-62 1 -88 1 -87 0-13 0-07 900 
Litoz 1 32-95 80-51 10-66 0-58 1 -37 _ 6-88 770 
Manlit 1 11-28 80-06 : 11-91 0-52 2-77 _ 4-74 730 
Mayang 1 46-29 79-69 19-44 I 1 -60 1 -23 _ i _ 950 
Palad (Hander) 1 45-55 80-30 17-42 i 0-49 1 -56 _ 0-40 780 
Palos (marine eel) 1 50 • 59 80-28 17-78 0-54 1 -61 — — 780 
Patanang .. 1 22-46 79-58 17-07 0-77 1 -87 — 0-71 800 
Punao 1 35-71 84-23 6-16 2-34 1 -70 — 5 -57 700 
Pusit 1 97 • 56 74-19 11 -84 0-53 2-37 — 11 -07 990 
Shrimp (salt water) 1 62-58 72-03 21-18 3-53 2-55 — 0-71 1,230 

,, (fresh water) 1 60-35 77-91 8-26 0-33 2-31 — 11-09 820 
,, (dried) 1 — 14 -55 55-61 2-61 19-73 4-24 3-26 2,660 

Sulib 1 56-26 87-78 4-21 0-84 1 -33 — 5-84 490 
Sunog (flat head) .. 1 58-30 78-41 19-47 1 -80 1 -38 — — 970 
Susong dagat 1 20-36 80-42 8-47 0-61 6-80 — 3-70 560 
Susong tabang 1 29-05 79-33 10-81 0-83 4-62 — 4-41 700 
Taktakin 1 35-99 79-33 15-48 2-14 2-64 — 0-41 850 
Talaba 1 17-90 83-11 7-05 2-62 4-64 — 2-58 640 
Talakitok . . 1 50-63 73-28 18-50 6-25 1 -75 — 0-22 1,350 
Talitapong .. 1 32-27 73-54 8-53 0-56 2-50 — 14-87 1,010 
Tapalang 2 66-56 84-56 8-20 0-76 2-26 — 4 -22 580 
Tamban (sardine) . . I 63-38 75-29 19-21 2-61 1 -60 — 1 -29 1,080 
Tehong 1 47-10 86-85 4-37 0-83 2-07 — 5-88 500 
Tibangca 1 37-49 84-40 6-42 2-12 1 -80 — 5-26 680 
Tihim 1 22 • 22 86-42 4-24 2-18 1 -49 — 5-67 610 
Tinapa 2 58-82 54-49 32-17 3-23 9-19 0-16 0-76 1,650 
Tinikan i 44-56 75-19 18-56 5-11 1 -97 — — 1,240 

Tulla i 45-22 81 -18 6-84 2-23 0-80 — 8-95 850 

Tuyo 
Tunsoy (sardine) .. 

i 51 • 13 43-60 33-07 6-71 15-35 0-22 0-05 2,020 
i 67 • 54 79-36 16-40 2-45 1 -65 — 0 14 910 

Tunzgo (gobby) i 67-50 81 -82 15-41 1 -08 1 -91 730 

Miscellaneous. 

Apulid seeds 
Arrow-root (air dry) 
Bicho-bicho 
Bukayo .. • • 
Coco-nilt milk (gata) 
Dasheen 

i 

i 

i 
5 

— 

47-49 
8-52 

27-62 
8-42 

58-80 
74-37 

2-68 
4-79 
8-79 
0-85 
3-53 

1 -21 

1 -62 
0 -68 
7-71 
6-40 

34-75 
0-14 

1 -33 
4-58 
118 
0-70 

, 1 -40 
1-22 

1 -06 
1 -77 
0-22 
5-21 

, none 
0-73 

45-82 
79-66 
54-48 
78-42 

i 1 - 52 
22-33 

2,140 
3,530 
3,310 
3,850 
3,440 

980 

Deer meat (Tapang- 
usa ; air-dry) 

Duhat 
Edible cana-cana .. 
Gabi (leaves) 

28 • 73 48-41 1 -97 18-58 0-48 1 -78 2,240 
i 
1 
1 
1 

64 -26 79-09 
76-77 
86-33 

0-94 
1 -28 
3-28 

i 0-83 
0-52 
0-59 

0-67 
1 • 50 
2-17 

0-55 
7-17 
1-99 

17-92 
12-76 
5-66 

850 
620 
420 

,, (leaves and 
petioles) 

,, (petioles) 1 
— 92-39 

95-35 
1 -44 
0-31 

0-62 
0-43 

1 -30 
1-14 

1-16 
! 0-68 

3-09 
2-09 

240 
140 

„ (powdered; 
5 -69 

66-61 
84 -55 
17-80 
64 • 37 

7 -57 
7-53 
1 -97 

0-74 4-81 1 -71 79-48 3,640 
air-dry) 

Garlic (roots) 
1 
1 0-89 

0-58 
1 1-70 

5-09 
0-93 
1-48 

22-34 
6-33 

i 1,310 
390 

Ginger 
2 4 22 I 1 ■ 14 3-45 — 73-39 3,290 

Gulaman 12-38 0-90 20-70 — — 590 
Heko 
Hoppers (lucton) .. 1 75-95 10.33 0-69 1 -88 3-29 7-86 810 

Jelly (gulaman 
dagat) 1 99 ■ 37 0-10 1 0-10 0-04 ^ 0 -39 30 
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Table CXXXIV—continued. 

Num- 
Fuel 

Crude 
fibre. 

Carbo- value 

Food Materials. 
ber 
of 

analy- 
s s. 

Edible 
portion. 

Mois¬ 
ture. 

Pro¬ 
teins. 

Fats. Ash. hy¬ 
drates. 

per 
kilo- 

gram. 

Miscellaneous 
—continued. 

Locust 1 

Per 
cent. 

Per 
cent. 

59-61 

Per 
cent. 
7-89 

Per 
cent. 
7-87 

Per 
cent. 
1 -79 

Per 
cent. 

Per 
cent. Calories 

1,060 

Mamon (from Los 
Banos bakery) . . 1 21 -62 8-66 12-93 1 -06 0-33 55 -40 3,830 

3,260 Mique 
Misua 

1 _ 16-74 1 -63 1 -63 2-47 — 74-10 
I 16-56 2-07 2-07 4-73 — 65-44 2,960 

Name (powdered ; 
air-dry) 

Kata (from sugar- 
1 11 -48 3-53 0 • 80 0-50 

0-02 

2-43 81 -26 3,550 

1 -25 cane juice) 1 98-77 — — — 
from pineapple 1 — 90-07 0-67 0-37 0-60 1 -23 7-06 350 

Patis 1 67-85 4-51 3-27 23-40 — — 490 
Pongapong stem .. 3 94-62 0-31 0-23 0-72 1 -05 3-07 160 
Putong pute 1 49-42 2-98 1 -34 0-54 0-23 45-49 2,110 
Puto seco .. 1 — 7-23 5-72 1 -24 0-42 0-42 84-97 3,830 
Satsaron 1 — 12-96 41 -22 22-01 1 -03 0 • 58 22-20 4,650 
Seaweed 2 — 7-53 6-81 1-19 12-74 7-54 64-19 3,020 
Seaweed asagan 1 — 33-44 5-01 1 -29 24-89 5 • 13 30-24 1,570 
Tahuri (liquid) 1 — 57-86 9-56 2-09 — — — 590 

(solid) 1 — 55-76 14-56 7-12 — — — 1,260 
Toyo 2 — 64-52 5-11 0-59 22-71 — 7-07 560 

,, made with 
sugar i — 58-31 4-93 — 24-74 — — — 

White luna 1 
37'43 

77-84 8-37 4-30 3 -66 5-83 980 
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dietetics in 
Warm Climates 
HC RLICK'S Malted Milk is prepared from full- 

cream cow’s milk combined with the nutritive 
extracts of malted barley and wheat. Condensa¬ 

tion and evaporation to dryness are carried out in 
vacuo. The process of manufacture keeps the vitamin 
content unimpaired Pathogenic organisms are 
destroyed. The product keeps indefinitely in all 
climates. 

^ consideration of its composition will show that 
Horlick’s Malted Milk is an admirable food in illness, 
convalescence, and all conditions demanding a rapidly 
energising diet. The protein consists of" milk and 
cereal proteins in approximately equal proportions. 
The casein of the milk is modified so that only light 
flocculent curds are formed in the stomach. Some 
40% of the total protein is in directly assimilable 
forms. The fat is thoroughly emulsified and, owing 
to the “protective” action of the dextrin, is not 
liable to the oxidative and other changes which 
frequently occur in the fat of dried milks. The car¬ 
bohydrate content consists of lactose, maltose and 
dextrin, and gives the advantages of mixed sugar 
feeding. As is well known, malt-sugars can be fed 
in high concentrations without causing digestive 
disturbances. 

It is now recognised by physiologists that sugars 
enable the body to attain a maximum energy output 
w'ith a minimum of muscular fatigue. Because of its 
easily assimilated mixed sugar content Horlick’s 
Malted Milk forms an admirable addition to the diet 
during strenuous effort. 

Horlick’s Malted Milk can be used with confidence 
in all conditions demanding a well-balanct d and easily 
assimilated food. In typhoid and other fevers in 
which protein destruction is excessive it forms a food 
drink which enables the patient to receive a high 
caloric diet in an acceptable form. It satisfies the 
dietary conditions for gastric and duodenal ulceration 
and other inflamed conditions of the alimentary tract. 
It is bland, non-irritating, and gives adequate nourish¬ 
ment without over-burdening an already 
disturbed mechanism. By maintaining 
the glycogen stores of the body it 
prevents and relieves post-anaesthetic 
vomiting, and is a valuable diet in post¬ 
operative conditions. Horlick’s Malted 
Milk is a most satisfactory food for the 
feeding of infants and children. It has 
been successfully used in the treatment of 
AcidoHs, Summer Diarrhoea and Bacillary 
Dysentery. 
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CHAPTER VII 

TROPICAL DIETARIES 

Review of Chapter IV—Calorie Value—Proportion of Constituents—Analysis of 

Local Foodstuffs—Vitamins—Sunlight and Pigmentation—Correcting Faulty 

Dietaries—The Diet of the White Man in the Tropics—Alcohol in the Tropics 

—Feeding of Infants in the Tropics—Hospital Dietaries—Prison Dietaries— 

Army Dietaries—Labour Camp Dietaries. 

Review of Chapter IV.—It seems to be a complaint almost universal 

throughout the tropics that dietaries are deficient, especially in animal 

protein and fat, and local authorities do not hesitate to attribute much 

of the disease incidence to these factors. Overmilling of cereals and 

scarcity of vegetables complete the preparation of the soil in which 

disease will flourish. 
Special attention is drawn to the detailed observations of the food- 

habits of various tribes and races, such as McCulloch’s researches on the 

Hausas and Town Fulani of Northern Nigeria, the Rowett Institute 

researches on the Kikuyu and Masai, McCay and McCarrison in India, 

Taylor and others in Burma and Wu in China. The conclusions they 

come to, one and all, are as damning an indictment of vegetarianism and 

other fads as could be found. Such protagonists have thrived too long 

on nebulous theories of idyllic life in the tropics, and it is high time that 

the true state of affairs should be made plain. The Burman is credited 

with having accustomed his stomach capacity to the amount of rice which 

he eats ; unfortunately this is true, but it is neither to his stomach’s 

advantage nor his own. Esau sold his birthright for a mess of pottage, 

but the inhabitant of the tropics, as McCay well says, will carry out 

without a murmur whatever is desired of him on the promise of meat or 

the threat of withholding it. 

Ill-advised legislation in the past, such as the prohibition of toddy, has 

added to the affliction of primitive peoples, as Bray has shown in Pleasant 
Island. 

A careful study of Chapter IV will reveal the very wide variations in 

standard dietaries used in the tropics, and this is but an indication of the 

difference of opinion existing on the subject. It was attempted at 

first to analyse and compare these dietaries and demonstrate these 

variations, but such an invidious task would meet with just criticism in 

that local knowledge might show certain deficiencies to be more apparent 

tlian real. Nevertheless, one is justified in suggesting that many of the 

dietaries could be greatly improved without adding to their cost. 

Another matter for comment is the apparent absence in most cases 

of any official instructions as to the preparation, cooking and serving 
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of these dietaries. Experience has shown that the best of dietaries may 

become as bad as the worst if attention is not paid to such details. Con¬ 

siderable evidence is brought forward in this book in support of such a 

statement. The digestibility of protein largely depends on these factors, 

vitamin-content is all too often washed away in preparation or killed 

by excessive cooking, while that best of sauces, an appetite stimulated 

by dainty food, frequently fails from careless serving. 

Again, as Elliott1 well says, it is not sufficient for the head of a hospital 

in an Oriental country to provide the necessary food—he must do more, 

he must see his patients fed. Let him remember that it is the “ eye of 

the master that maketh the ox fat ” in an Eastern land. The negro 

woman, when caught pilfering, defended herself by asking, “ Pus must 

no lick his paws den ? It is important to recognise that within limits 

puss must be allowed to lick his paws, but those limits must be distinctly 

circumscribed. We may now attempt to summarise the general principles 

applicable to a native dietary. These may be discussed under the headings 

of the questionaire given on page 57. 

Calorie value.—We disagree that no different values are required in 

the tropics. When we remember the wastage in vegetable foods, their 

bulk which hinders absorption and promotes fermentation, and the low 

normal state of nutrition usually found in the inhabitants, we are forced 

to the conclusion that a high calorie value is desirable. The opinion of 

Dr. Mouchet on optimal calorie value is significant. In view of previous 

underfeeding he advises 3,500 calories for native labourers as a minimum, 

and would increase this considerably as an optimum (page 91). Another 

practical point which he urges is variety in foodstuffs. 

Analysis and consequent reckoning of calorie value is in many 

instances on the raw foodstuff, and does not allow for wastage in prepara¬ 

tion and cooking. In this connection the note on page 60 is useful. 

These considerations suggest that the value of a dietary should be estimated 

on biological data rather than on chemical. 
Average figures from various authorities may be quoted thus .— 

Table CXXXV. 
Calories per man 

per day. 

Sedentary work 
Light work 
Medium work 
Hard work 
Very hard work 

2.500- 3,000 
3,000-3,500 
3.500- 4,000 
4,000-4,500 
4 500-5,000 

1 Elliott, Tropical Ophthalmology, 1920. 
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wide limits, but the average conforms fairly closely with these liguresj 

except that in some cases there is a tendency to provide rather more 

protein and rather less fat. In these estimations again, the figures given 

on pages 21 and 347 should be remembered so as to allow for the bio¬ 

logical value of the protein, the absorbability of the carbohydrate and 

the digestibility of the fat content. Further, one-third of the protein and 

one-half of the fat should be derived from animal sources. These are 

suggested as minimal rather than optimal figures. 

The analysis of local foodstuffs.—Much information has been 

collected on this subject and details can be referred to from the index. 

One of the outstanding features of importance is the mineral content of 

foodstuffs, which has been found to vary so profoundly with such remark¬ 

able results on health. So far as we are aware, it has not been customary 

in the past to require an estimation of mineral constituents before passing 

a dietary as satisfactory. We suggest that in the light of evidence collected 

in this book such an estimation is necessary and important. 

It would appear that an optimum mineral content of a dietary is 

constituted as follows :— 

Table CXXXVI. 

Sodium chloride 
Grm. per dav 

4-6 
Phosphoric acid 3-4 
Sulphuric acid 2-3-5 
Potassium oxide 2-3 
Calcium oxide 1-15 
Magnesium oxide .. 0-3-0-5 
Total chlorine 6-8 
Iron ..0-006-0-016 
Traces of iodine, manganese, zinc, fluorine and silica. 

Another point of importance with regard to the analysis of local 

foodstuffs is the detection of poisonous substances contained therein, 

especially the hydrocyanic acid group. Reference to these is made in 
Chapter IX. 

Xo local analyses have been done in many countries, and when such 

are carried out, it is important to use standardised technique in order 

that results may be comparable. At present some apparently diverse 

findings may be due to varying methods of investigation 

Vitamins -The vitamin content of dietaries in use, especially 

w.th regard to vitamins A and D. The presence, if any, of diseases 

due to a\ itaminosis among peoples on the dietaries named 

fCSf tW“ 1uestions may considered together; the information 
collected and presented here shows the widespread incidence of diseases 

(b 13101 )q " ' 1L vitamins, have been pointed out. 

u 
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It remains, therefore, to the enquirer to analyse the vitamin content of 

his proposed dietary from these data. As anticipated, the most difficult 

to provide will be vitamins A and D, because of the relative scarcity and 

expense of foodstuffs containing these. 

There are some practical points for increasing the vitamin content 

of available food which may be summarised here. Reference has already 

been made to methods of germinating beans and the consequent increase 

of their contained vitamins. This is such a simple matter that one might 

suggest that if any fears of vitamin adequacy are entertained, all beans 

should be given in the germinated state. Another example is the practice 

of adding rice-polishings in a muslin bag to soup or similar fluids to 

preserve the water-soluble vitamin. Yeasts and toddy of local production 

are another rich source of vitamins. Every dietary should contain some 

uncooked fruit or vegetable, and this will usually require arrangement 

beforehand to ensure a continuous, though varied, supply. 

In connection with vitamin D, its production in the body by the 

action of sunlight is suggested by many. The whole question of sun 

rays is unsettled and would form a profitable subject for research. Two 

statements in Chapter IV suggest divergent views: “ the injurious effects 

of excessive prolonged exposure to the actinic rays of the sun ’ and the 

stimulative action of the actinic rays of the sun." 
Sunlight and pigmentation.—For practical purposes1 we may 

consider light under three headings : heat rays, extending in the spectrum 

from the infra-red to red ; light rays or yellow ; and chemical rays, from 

blue to as far as 291 millimicrons in the ultra-violet. These rays reach 

the earth, according to Langley, in the following percentages. 

Table CXXXVII. 
Per cent. 

Ultra-violet . . 
Violet 
Blue 
Greenish blue 
Yellow 
Red . . 

39 
42 
48 
54 
63 
70 
76 
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and Phalen in Manila refutes the theory that chemical rays of light 

beyond the violet of the spectrum are more harmful in the tropics, while 

Aron attributes the ill-effects of light to the infra-red or heat waves. 

The ultra-violet rays are comparatively easily guarded against in contra¬ 

distinction to the heat rays, which are not. Many of the untoward 

effects attributed to the sun are probably due to the rapid loss of water 

from the system, and could be avoided if the individual were in a position 

to drink enough to preserve the equilibrium. 

The effects of heat on the white and brown races are diverse. As the 

brown skin absorbs more heat than the white skin, the point where 

perspiration shows is reached more rapidly by the brown skin than by the 

white skin under similar circumstances, indicating that the regulatory 

apparatus of the brown skin is more sensitive and works more promptly 

and successfully than the white skin. This superiority, however, is only 

in the sun, where radiated heat is absorbed more intensely by the one than 

by the other. While the white man is perspiring profusely, there is only 

a fine layer of very small sweat drops on the skin of the brown man. As 

the latter cools even more rapidly than the white skin, it is evident that 

the determining factor is the invisible sweat or the water evaporated and 

not the water secreted, which is of value. 

Pigmentation of the human skin has been said to be a sign of adapta¬ 

tion to special types of environment. According to Leonard Hill, the 

primary function of pigment is to arrest excess of sunlight, which has a 

harmful effect. This is shown by the fact that the blackest races are 

found in the dry sunny climates, with much sun and glare from the 

ground. Dwellers in the arctic snows are pigmented, and white people 

exposed to direct sunlight or snow glare become at first sunburnt, then 

pigmented, and after pigmentation they become immune to sunburn. 

The common pallor of the healthy white resident in the tropics was 

regarded by Strong as due, not to a reduction of hemoglobin, red cells, or an 

ischemia of the cutaneous capillaries, but to pigment deposited in the 

epidermis, which becomes thereby partially opaque to the red light waves. 

Pigment placed in the deep layers of the epidermis, by absorbing most 

of the visual rays which penetrate the horny layers, protects the blood 

and living tissues from the injurious effects of these rays. According to 

ill, the pigmented man can therefore have a much thinner horny laver 

and safely glow with flushed blood vessels, thus losing heat by radiation 

and convection, without risk of injurious effect from ground glare or 

from the direct sunlight, as he turns from shade to sun. A thin skin is 

important m promoting conduction, as the horny layer is an exceedingly 
bad conductor of heat. exceedingly 

It might be assumed from the above that the highly pigmented races 

possessed a corresponding physiological advantage. WhUe pigmentation 

0 (B mo,™doubtedly a«ords protection from the chemical rays, and, as 
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has been shown, stimulates an early secretion of sweat by absorption of heat 

rays, the most important function is the regulation of body temperature. 

Fleure well says “ the bodies of Europeans, and especially of fair 

Europeans with blood vessels showing through the uncoloured skin, are 

engines adapted to insure emission of a large amount of heat and con¬ 

sequent performance of a large amount of work.” In tropical lands, these 

persons suffer in many ways ; the fair skin allows some of the actinic 

rays to penetrate and set up disturbance within, while the sensitiveness 

of the skin makes these and other inter-tropical sunlight effects the more 

dangerous. Besides this, the emission of heat is less easy under the 

equatorial sunshine, and an organism adjusted to a great heat loss is 

thus likely to suffer in a very warm climate. Excessive humidity greatly 

adds to the difficulty of losing heat. 

A statement of these general principles is necessary in order to intro¬ 

duce a theory as to the interrelation of sunlight and avitaminosis in the 

tropics. It would seem difficult for the white man in the tropics to strike 

the happy medium between avoiding the dangers of excessive exposure 

announced above, and the equally great dangers of insufficient exposure 

to sunlight, resulting in lack of vitamin D. We believe that, on account 

of the difficulty of obtaining animal fats and the lack of adequate exposure 

to sunlight, many Europeans suffer from lack of vitamin D in the tropics. 

But what of the coloured races ? Their pigment has adapted them 

in a state of nature to adjust their physiological processes to the action of 

sunlight, and we may assume that they have done so efficiently, but of 

recent years, when they have had the clothing of civilization thrust upon 

them, or have taken it by force, they have become over-protected and 

must inevitably suffer from lack of vitamin D. Contrary to statements 

in temperate regions, rickets and osteomalacia are very common in the 

tropics, and clothing as well as lack of animal fats is an important factor 

in their fetiology. The experimental evidence of the conservath e action 

of sunlight on vitamin A is given on page 333. It may here be remarked 

that this action is probably indirect and due to the photosynthesis o 

vitamin D. , 
These considerations explain the genesis of question 3, but from the 

replies received, it would seem that although avitaminosis of this nature 

is prevalent, its fundamental nature has not been fully appreciated 

There is no reason why exposure to ultra-violet ray therapy slou 

be practised in the tropics; in many cases it is desirable, as a con ro e 

dosage may be more easy by such means than by exposure to sunlight■ 

The evidence put forward in Chapter VIII shows t e . av0° 

by diet-deficiency diseases, and constitutes the mam tl.es.s of tinti boo , 

namely, that insufficient attention has been and is being paid ‘o <he‘ y 

questions, and that the continued existence of this mass of ,11-health 

blameworthy in the light of the present knowledge of nutrition. 
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It must not be thought, however, that there is no need forfurthe 

research. So far only the fringe of the subject has been touched, we 

not even knowhow reliable our data are, the investigations so far carried 

out are but the preliminary skirmishings with the enemy, the^gene 

plan of campaign has not even been discussed or prepared, the ma 

attack has not yet been launched, for, as has been stated succinc y . 

The ideal statistical investigation of the food supply of- any section of 

the human species involves a study of the chemical composition of all 

foodstuffs consumed, requires research into the physiological properties 

of each food constitutent, and must include an enquiry into the average 

amount of each food constituent consumed per unit of population. The 

difficulties of obtaining such information are even greater than may appear 

at first sight. For instance, analyses of different samples of wheat made 

over a number of years show that some may contain 8 per cent, of protein 

and others 21 per cent. 
Correcting faulty dietaries.—The following section dealing with 

the main principles to follow in order to correct faulty tiopical dietaries 

has been adapted by the author from “ Food," by McCarrison :— 

1. Correcting a Wheat Diet.—If the staple article of diet is wheat, there 

may be a deficiency of fat. This should be made up by taking butter, 

ghee or mutton fat (India), palm oil, ground nuts, etc., in other places. 

Part, at any rate, of this fat must be of animal origin to ensure sufficiency 

of vitamin A. The proteins of wheat are inadequate, and milk and cheese, 

meat or poultry, fish or eggs should be taken to improve these. Green 

vegetables must be added to this list to provide enough vitamin C and 

increase the calcium, sodium and chloride content. 

2. Correcting a Rice Diet.—The right kind of rice should be selected 

(page 258). Rice does not contain enough fats and, therefore, the rice 

diet must contain butter, ghee or vegetable oils ; the first two are the 

best as they are rich in vitamin A. If whole wheat flour be substituted 

for one-quarter or one-half of the rice eaten, much improvement will be 

attained in the protein and vitamin B content. When wheat is not 

available, dhal (a form of lentils) one part to every five parts of rice, and 

not more than four or five ounces of dhal a day should be used. The 

other defects may be remedied as in a wheat diet. 

3. Correcting a. Millet Diet.—The defects of this grain are that it contains 

more protein than rice, but less than wheat, and its protein, while better 

than those of rice, are not quite so good as those of wheat ; it contains two 

to three times as much fat as rice, but not quite enough to make further 

addition of fat to the food unnecessary ; as it is eaten after grinding into 

meal it contains plenty of vitamin B, but too little vitamin A and no 

vitamins C and 1) ; it is, like all other cereal grains, poor in certain 

mineral salts though more deficient in calcium than wheat or whole 

nee ; ond it lacks the necessary vegetable residue to help the action of 
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the bowels. These defects may be remedied in the manner explained 

above. 

Emphasis must be laid on one point: to render the average deficient 

dietary adequate often increases its cost, a result unwelcome to the 

administrator because his efforts are therefore restrained by his budget. 

This added expense should, however, be offset by lessened disease, added 

work-days and improved efficiency. Although this is an undoubted 

fact, those in authority are chary of taking the plunge and testing its 

truth for themselves. 

The dietary of the white man in the tropics.—While the main 

principles are the same for all inhabitants of the tropics, one or two 

special points may be mentioned here in relation to the white man’s 

dietary in the tropics. We do not all adopt the pessimistic view of 

Jaurequiberry1 on these matters. 

The author describes with considerable acerbity the results of accli¬ 

matization, physical and mental. “ The pampered belly becomes 

swollen like an egg (<ceuf colonial) and pendulous. The disused legs 

become atrophied, and so disproportioned to the enormous belly that 

the human profile is transformed to the likeness of a frog (type batracien). 

If we could look into this batrachian abdomen we should find bloated 

viscera lying beneath loads of fat. No wonder that the poor victim has 

an earthy potato face (masque colonial) and is decrepit and bald before 

his time. If we follow further the results of acclimatization we find the 

man to be sententious, pompous, and voluble omniscient; foolish and 

wain and irritable as a child ; forgetful of everything but trivialities and 

the divinity that hedges himself; boastful of his exploits and escapades, 

but pusillanimous as a hare. Worst of all, he has almost lost his soul, 

for his conscience has sunk to the level of the unregenerate heathen 

around him. Deluded colonists imagine that acclimatization is brought 

about by complete abstinence from physical exercise, devotion to the 

sedentary or a semi-recumbent posture, over-indulgence m refresh¬ 

ments, much solitude and the subtle inexorable influences of an inferior 

d^hzabonthe as we hopC) pass this hydra-headed Scylla and 

Charybdis unscathed, especially if, after the example of the latter, they 

suck in water thrice a day, even so they have much to contend with. The 

poor quality of the food in the hot weather ; the lack of variety, hvi g 

" on chicken before it is born-as an egg, and cooking it before i has 

time to die ” for meat ; highly spiced curries that angei the fiver 

mustard oil containing ally! isothiocyanate producing hyperchlond 

Td perhaps endemic dropsy ; every d.sh as greasy as poss.ble, s—g 

in ghee, oil or olive oil; and outside the eternal coneert of frogs and cneke 

, jaurequiberry, Hanes en pays chauis. DeMance physique e, morale, 19. , 

Paris, A. Moine et Fils. 
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<< > „ in xrnnVp ill " • around the mosquitos and 
the fever bird callmg you re .11, you re 1 . a s the 

flies of a hundred shapes and sizes, within the nome 

thousand worries of waging war against unseen and 
Mat.gnon' considers that the changed complexion of old residents 

in the tropics is due to hepatic disturbances. In many instances t 

bowel is the source of their complaint. The abdomen is 

to pressure, there is putrefaction or fermentation of the gut contents an 

often an increase in the volume of the liver, which however, quick y 

yields to simple treatment. The cause of the eart y m 1S 

destruction produced by htemolysins absorbed in excess from the bowel. 

The liver is unable to cope with the blood destroyed, and hamio- 

globimemia results. 
The following general principles are suggested as a guide tor white 

man’s food in the tropics. A careful study of local foodstuffs and the 

food resources of the neighbourhood is the first essential. It is seldom, 

if ever, necessary to rely on tinned food ; indeed, it should be avoided as 

much as possible. Ways and means have been indicated already. 

Animal food may be obtained by the gun or else by rearing chickens, 

duck, pigeon, guinea fowl, rabbits, etc. Fish may be obtained in many 

places if special arrangements are made for transport. An ice box on a 

train or lorry may provide fresh fish daily for a number of families who, 

on account of distance from the source of supply, would otherwise be 

without. 
It is suggested that all bungalow compounds should be lavishly 

planted with fruit trees, as these form a valuable food supply, and few 

residents are efficiently altruistic to undertake the expense of planting 

them when there is so little security of tenure. Further supplies of fruit 

and vegetables could be arranged in many cases from hospitals, prisons 

and other institutions, for the inmates of these would derive benefit 

from agricultural work. 

Fresh lime and orange drinks are cooling and antiscorbutic, and various 

other drinks have been suggested in Chapter V. With regard to cooking, 

the tendency of most native servants is to prepare a meal and keep it 

4‘ warm ” many hours before it is required. This not only renders it 

tasteless, but deprives it of probably the whole of its vitamin content. 

The two main meals should be taken early and late, as during the 

heat of the day appetite and digestion are adversely affected. 

Salt deficiencies.—In some cases an adequate supply of various salts 

is difficult to obtain in the foodstuffs themselves, and their provision must 

be assured by other means. Thus, iodised table salt supplies lack of iodine ; 

various iron and phosphate preparations are also useful. The supply of 

calcium is more difficult on account of its dependence upon the degree of 

retention and utilization of the preparation used. One of the best of 

1 Matignon, Prog. Med., 1924, June 28, No. 26, pp. 395-398. 
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these is Kalzana, which contains 1\ grains of the double salt calcium- 

sodium-lactate made after the formula evolved by Professors Loew and 

Emmerich. The sodium component is in the body oxidized into car¬ 

bonate, it thus raises the alkalinity of the blood to the degree necessary 

to ensure the absorption and retention of the calcium by the body. 

Alcohol in the tropics.—The use of alcohol in the tropics has been 

a vexed question, and the authoritative statement of Sir Leonard Rogers1 

on this subject is important. 

He finds that the consumption of alcohol predisposes to heat stroke, 

as well as to hepatitis and liver abscess. The occurrence of liver abscess 

is almost invariably associated with irregular or intemperate habits 

(Waring), and its rarity in India in women and children is attributed to 

their abstention from the use of alcohol. The administration of alcohol 

in many of the most important tropical diseases is positively harmful, 

and he does not know of any serious tropical affection in which its regular 

exhibition is of value. Though he is not aware of any definite evidence 

that drinking a very moderate amount of well-diluted alcohol after 

sunset at the evening meal has done any harm, he believes it would pay 

Insurance Companies to reduce premiums to abstainers living in the 

tropics. Norman Chevers and Edmund Parkes are cited against 

alcohol, though the former wrote : “ Good food and beer and wine in 

great moderation are valid aids to efficient bodily and mental work in 

that climate (India).” 
The feeding of infants in the tropics—With the permission of 

Dr. Deeks2 of the United Fruit Company, the following detailed informa¬ 

tion as to the feeding of infants and young children in the tropics is 

included. “ Some women cease to lactate shortly after their infants are 

born : while others lactate insufficiently to nourish their babies during 

the nursing period. This is particularly true in the tropics where all 

metabolic activities are lessened. Other methods of feeding the babies 

must therefore be sought. Wet nursing is usually impracticable and is 

a potential source of disease. 
" Almost all of the infant foods on the market are deficient in fat and 

contain too much carbohydrate. Some are deficient in protein also. 

Such foods produce infants fat, but lacking in stamina, ' fretful,’ irritable, 

with dry lustreless hair, subject to intestinal disturbances followed by 

diarrhoea. They are prone to eczema, rheumatism, recurring bronchitis ; 

frequent urination, pustular dermatitis and other skin irritations. In 

general it may be said that this class of prepared food for infant feeding 

in the tropics is a failure. 

1 Rogers, “ Alcohol in the Tropics,” Practitioner, 1924, Yol. 113, No. 4 (No. 676), 

PP*2^Deel«f The Use of Sweetened, Condensed, Evaporated and Powdered Milks for 

the Feeding of Infants in the Tropics. United Fruit Company, New \ork. 
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“ Any successful method for the feeding of infants must have as a oasis 

some form of milk, which must approximate in composition human mi 

When human milk is not available other sources of fresh milk are e 

cow, the goat, mare and burro, but there are objections to t e use o 

the fresh milk of each of these animals in the tropics.” The table below 

(Robert Hutchinson) shows the average composition of their milk, a so 

of human milk. 
Table CXXXVIII 

Milk. Protein. Fat. Sugar. Ash. 

Human 1-5 3-28 6-50 0-2 

Cow 3-3 3-55 4-50 0-7 

Goat 2-8 3-40 3-80 0-8 

Mare .. 1-9 1 00 6-33 0-5 

Burro (or ass) 
Buffalo 

1-9 1 -40 6-30 0-4 

1-35 2 -18 1 -24 — 

It will be noted from this table that the milk of the burro approximates 

the composition of human milk nearer than the others, but it is deficient 

in fat. The writer has seen children successfully reared by the use of 

burro’s milk. In one case the infant was born at the seventh month 

of gestation and was successfully reared by the use of burro’s milk. The 

burro was kept in the yard, and when the infant required feeding the 

udder of the animal was washed, then sufficient milk was withdrawn and 

transferred to the feeding bottle. Few families are in a position to 

resort to this method of feeding, and there is an objectionable feature in 

the presence of a burro with its young in your yard night and day. The 

same difficulties are met with in the use of mare’s milk. It is also deficient 

in fat, and, moreover, there is not sufficient of it available to meet the 

requirements of the many infants born in the tropics whose mothers are 

unable to nurse them. 

A great many people in the tropics owe their lives to the use of goat’s 

milk. These animals are hardy, easily fed, thoroughly domesticated, 

and in country districts, where pastures are available, a bountiful supply 

of milk is readily obtained. Few children, however, are able to assimilate 

it without modification and in this respect it resembles cow’s milk. 

The difficulties attending the use of cow’s milk have already been 

dealt with. The quality of the grass in the tropics does not supply a 

good grade of milk, and to make it satisfactory the animals must be 

specially fed. Cattle food, as a rule, is expensive and difficult to obtain, 

and the improved quality and quantity of the milk does not reward one 

adequately to justify the extra expense. Moreover, the people in most 

tropical countries are not yet sufficiently educated to enable them to 

realise the necessity of cleanliness in milking, nor do they appreciate 

t e need for proper care of the milk, particularly if it has to be transported 

to any distance. The continual warm climate favours bacterial growth 

with consequent changes in the milk. In the tropics it is better to boil 
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the milk rather than attempt to pasteurize it. Boiled milk is just as 

digestible as fresh milk, if not more so. Some claim that the protein in 

boiled milk is more digestible than that in unboiled milk, as it clots more 

slowly in the stomach under the influence of rennin and the clot is not 

so firm. The taste of boiled milk is objectionable to some people ; aera¬ 

tion tends to correct this. 

In many districts of the tropics none of these methods are generally 

practicable. Therefore, the best available source in all districts for the 

feeding of infants is sweetened condensed, evaporated and powdered milks. 

Sweetened condensed milks contain from 7-66 to 11-71 per cent, 

of protein, from 9-56 to 10-75 per cent, of fats, and from 40-80 to 43-88 

per cent, of sugars in the form of lactose and saccharose. In other words, 

they are ordinary milks condensed to 35 or 40 per cent, of their volume, 

with the addition of 40 to 44 per cent, of saccharose. Evaporated milks 

are cow’s milk of average composition reduced to about 40 per cent, of 

their volume and contain protein 9-67 per cent., fats 10-14 per cent., 

and lactose 12-08 per cent. A third group showed about the same degree 

of condensation as the previous one, but the fat had first been removed. 

In consequence, this group was useless for the purpose of artificial feeding 

of infants. 
To meet the requirements, the formulae shown in Table CXXXIX were 

devised. It will be noted from this table that the ratio of the sweetened 

condensed milk to evaporated milk is 1 : 3, and that its dilution is variable 

according to the age of the infant. These formulae have the general 

composition showm in Table CXL. 
It will be noted that the preparations after the first week approximate 

in composition “ mother’s milk except that they are deficient in fats- 

The only elements absent were the vitamins. These were supplied by 

the use of orange juice. Beginning about the seventh day, 10 drops of 

this were given each morning before the first feeding, and the quantity 

gradually increased so that at the end of the first month a teaspoon u 

was given daily, and the quantity increased at the rate of a teaspoon ul 

a month, so that at the end of the year the child was getting 1. oz. dai y. 

If orange juice is not available, the juice of the lemon or lime can be used 

but these are not as agreeable to the infant. Other fresh juices may a 

be substituted; tomato juice is equally serviceable. Canned toma 

iuice is also efficacious. , , e 
It was found advisable also to add from one to two teaspoonfuls of 

limewater to each bottle of milk just before feeding. It serves the dou 

purpose of fruit, neutralizing the acidity normally present m cow.* 
Ld second it prevents the milk clots in the child’s stomach from becoming 

too firm Hence they are more digestible. When constipation - 

present the limewater was replaced by milk ol magnesia m one or ' 

the feedings. 
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After the child is four months old, barley water in whole or in part 

can be gradually substituted for the water in the formulae, and at the age 

of nine months some oatmeal jelly can be added instead of barley water. 

Not all children, however, can tolerate oatmeal jelly, as its protein is 

more stimulating, and liable to cause skin eruption. 

This method of feeding proved entirely satisfactory for more than 

90 per cent, of the infants. It was initiated about 1908 and is at present 

used in Panama and in all tropical countries where the United Fruit 

Company operates, as well as in other localities. 

The formula is prepared as follows : The amount of milk necessary 

for the entire day is made in the morning. Enough boiling water should 

be added to the measured amount of sweetened condensed milk to 

thoroughly dissolve it. Then the measured quantity of evaporated 

milk is stirred in and sufficient boiling water added to make the desired 

quantity for the day. To this is added a few grains of salt and the milk 

divided into as many sterile nursing-bottles as there are feedings for 

the day. Each one is then lightly corked with sterile absorbent cotton, 

and placed in a cool place until ready for use. All that is necessary then 

is to place a bottle in a pan of warm water, leave it there till the desired 

temperature is reached, add from one to two teaspoonfuls of lime water, 

adjust the nipple and it is ready for the baby. 

A few children have an idiosyncrasy for cane sugar, as it is much more 

fermentable than milk sugar. When this is found to be the case, the 

formula can be made from the evaporated milks, and some other form 

of sugar added in proper amount. 1 he next table shows how to prepare 

an infant’s food from evaporated milk with the necessary amount of 

sugar to be added to each day’s feeding. The added sugar may be milk 

sugar, cane sugar or dextri-maltose. Lactose or milk sugar has the same 

fuel value as saccharose or cane sugar. It is more expensive, but is 

not so prone to fermentation, so it agrees better with most babies. 

Dextri-maltose (according to Chapin and Pisek) “ is a preparation of 

malt milk consisting of maltose, 51 per cent. ; dextrin, 47 per cent.; 

sodium chloride, 2 per cent. Each ounce has a food value of 110 calories. 

It is a readily absorbable sugar containing no cellulose, fats or proteins 

It often agrees better than milk or cane sugar, and is especially indicated 

in infants in whom it is desired to get an increase in weight without 

causing sugar disturbance. , 
The method of preparing formula “ B ” is the same as that for orm 

“ A ” with the exception that no sweetened condensed milk is used. 

The measured quantity of sugar is dissolved in hot water before adding 

it to the measured quantity of evaporated milk. 
’Certain precautions are necessary in the use of evapora e 

The sweetened condensed milk has sufficient sugar to preserve l , 

if protected from insects will keep indefinitely. Evaporated milk, on 
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other hand, after the can is opened, is subject to decomposition almost as 

readily as fresh milk. A fresh can should be opened daily and the 

unused portion devoted to other domestic purposes, unless placed on ice 

in a suitable container and covered with sterile cotton or gauze. The 

mother or nurse preparing the milk should always taste it after the can 

is opened to see that no bacterial decomposition has taken place. 

Powdered milks are now being used in the tropics and they form a very 

satisfactory means of preparing infant’s food. They have the advantage 

in a warm climate of keeping three or four months, and the manufacturers 

claim that vitamins are not destroyed in the process of preparation. 

However, as some of this milk is prepared in the winter months when 

cattle are stable fed, the vitamin content is likely to be low, and the 

addition of fruit juices should be supplemented as in feeding by the other 

formula. 

Formula “ C ” is prepared as follows : The measured quantity of 

sugar (milk sugar, cane sugar, or dextri-maltose) should be added to the 

measured quantity of warm water, and after solution the unreserved 

quantity of milk powder stirred in and dissolved. 

Food requirements from ten or twelve to fifteen months.—Some children 

are as advanced at ten months as others are at twelve months, or even 

longer, and a supplemental supply of food is necessary, particularly in 

the form of protein for tissue building. The first meal of the day, therefore, 

6.30 a.m., when the digestive powers are vigorous, may consist of part 

of the yolk of an egg, mixed with the crumbs of rusk or toasted bread, and 

this can be supplemented with milk. The amount of the egg can be 

gradually increased until the whole egg is taken at a meal. The egg is 

prepared by placing in a pan of boiling water, removed from the fire and 

left for eight or ten minutes, when the contents jelly. The second meal, 

about 10.30 a.m., should consist of the milk formulae selected “A, BorC”. 

The third, about 1.30 p.m., should consist of a well-cooked cereal or 

stale bread toasted, with milk, and in addition milk to drink. This may 

be alternated with a good vegetable soup, thickened with crumbs, as in 

the morning meal, and supplemented with milk. 

The fourth meal, about 5.30 p.m., should be the milk formula and this 

can be repeated about 9.30 or 10 p.m. Some children do not require 

the last bottle and will sleep the entire night. 
During this period the child should be gradually weaned from the 

hnttle and taueht to drink from a cup and eat with a spoon. The sweet 

Ol scrapeu ucci, ~~-- 
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boiled potato and butter, ibis may be supplemented by milk or 
water. 

After the eighteenth month a light general diet can be introduced 

consisting of well-ripened or cooked fruits, plain milk, well-cooked cereals 

toasted stale bread and butter, eggs, prepared as above, minced chicken, 

vegetable and meat soups, underdone meats, shredded fish, mealy potatoes! 

puree of vegetables, custards and simple puddings. 

The evening meal should always be light, consisting of bread or 

cereals, with milk, and possibly stewed fruit with bread and butter. 

Cereals made from the whole grains such as rolled oats, cracked or shredded 

wheat, corn meal, etc., are to be preferred. 

Sunshine Glaxo.—Particulars of this product will be found on page 

54. In addition the following points should be noticed :— 

Table CXLIII.—Analysis. 
Fat . 20-0 
Protein .. .. .. .. .. .. 24-0 
Carbohydrate .. .. .. .. .. 48-0 

Calorific value : 1 oz. (dry) = 136. 

Vitamin content.-—The natural vitamins A, B2 B2 and C, are preserved 

unimpaired. It is prepared from milk of pasture fed cows only. A 

concentrate of vitamin D (irradiated ergosterol) is added in standardised 

quantity. The mineral constituents are adjusted to bring the iron content 

to a correct figure. It is standardised and examined bacteriologically. 

Table 

Age of Infant. 

CXLIV.—Feeding Table for infants. 

Level Tablespoons 
Glaxo Hot Water 

No. of 
Feeds in o 

1st week 

Measures. 
1 

each Feed. 
2 

24 hours. 
6 
6 2nd „ 1 i 3 

3rd and 4th week 2 4 6 

2nd month 3 6 6 

3rd 4 8 

4th . . . . 5 10 5 

5th ,, 6 12 
14 

5 

6th ,, 7 5 

7th to 9th month 8 16 5 

Hospital Dietaries.—Many examples of hospital dietaries have been 

stated already (for references, see index). 
Some invalid diets in use seem to be devoid of vitamins. 1 hev may 

have been formed in the pious hope that patients would not take them 

long enough to show signs of vitamin deficiency. It is generally admitted 

that prevailing native dietaries are on a low scale, yet it is common 

practice to submit patients to a still lower scale when in hospital 

For certain diseases this course is essential, but a full diet ol a iospi a 

Should be more generous than a full diet for ordinary maintenance for 

healthy people in order to allow for the repair of convalescence. 
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Prison dietaries.—The only contentious question here is whether 
prison dietaries should be arranged with a punitive mtent or: whe> er 
a physiologically adequate dietary should be given. This is especially 
difficult to decide in countries where the general population is i\mg in 
semi-starvation, and an adequate dietary places the prisoner in a more 
favoured position. Yet it must be admitted that as long as he be free, 
chance may favour him with occasional luxuries, but once deprive him 
of his liberty, the State incurs a moral responsibility for depriving him 
also of that chance. In our opinion, whatever discipline is necessary, 
and whatever punishment may be meted out to prisoners, no curtailment 
or impoverishment of the dietary is morally defensible, except in the 
case of incorrigible insubordinates, where we would sanction low diet oi 
fasting for not more than twenty-four hours at a time. 

We agree with Sir Evelyn Ruggles-Brise (“The English Prison 
System ”), when he says that the following words of Mr. Churchill’s should 
be inscribed as a phylactery on the brow of every prison administrator 
throughout the world :—“ A calm dispassionate recognition of the rights 
of the accused, and even of the convicted criminal against the state—a 
constant heart-searching by all charged with the duty of punishment— 
a desire and eagerness to rehabilitate in the world of industry those who 
have paid their due in the hard coinage of punishment : tireless efforts 
towards the discovery of curative and regenerative processes : unfailing 
faith that there is a treasure, if you can only find it, in the heart of every 
man. These are the symbols which, in the treatment of crime and criminal, 
mark and measure the stored-up strength of a nation, and are sign and 
proof of the living virtue in it.” 

Army dietaries.—The dietaries in use during the Great War for 
troops operating in the tropics are given on pages 100, 115 and 123. Two 
types of dietary have to be provided, the one for stationary troops which 
will in no wise differ from the ordinary civilian dietaries for that degree 
of work, the other for field troops which must take the form of emergency 
rations and be limited to those foodstuffs which can stand transportation, 
and can be eaten as received, or with the minimum of preparation and 
cooking. It is in the second type of dietary that perplexity is likely to 
arise, for the transportation of fresh vegetables and uncooked fruits, 
which form such a necessary item in the tropical menu, is fraught with 
the greatest difficulty. History records many examples of failure to 
overcome such obstacles with disastrous results to the army concerned 
In selecting tinned foodstuffs, care should be taken to pick out those 
richest in vitamins. The tables in Chapter VI and the information on 
the various vitamins in Chapter VIII will help in this respect 

Labour camp dietaries.-In the author’s experience, the general 
tendency is for labourers to provide their own rations, or at any rate to 
prepare and cook them. When such arrangements exist, it is inevitable 

(B 131()1)q 
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that the labourer will fail to devote sufficient time to the cooking of his 

food, and he will suffer accordingly. Pearson and Mouchet have pointed 

out how the labourer is handicapped by the variation in time of cooking 

called for by the different constituents of his ration, and that there is 

always the danger of his cooking more than he needs at one time, and 

leaving the remainder exposed to infection by flies until he wishes to eat 

again. Anyone with practical experience will substantiate this argument, 

for lack of sufficient cooking utensils, primitive cooking arrangements, 

insufficient fuel, and such-like factors will militate against successful 

cooking in most cases. The remedy is some system of communal kitchens, 

organised under a dietetic expert, and equipped with steam cooking and 

ample hot water. Pearson and Mouchet say that such an installation 

is economical in all compounds which house over six hundred persons. 

When a native is allowed to eat as much cooked meat as he wishes, 

there is less flour used and less waste than when he draws a ration of 

raw flour to cook for himself. Thus, against a kilo, of flour given in a 

raw ration, 800 grammes per head is found to be sufficient when cooked 

food is supplied. It is certain that at least 100 grammes per boy 

per day may be saved, which, in a compound of 5,000 boys, represents a 

saving of half a ton of flour daily. The issue of cooking pots also becomes 

unnecessary. It abolishes the practice which natives adopt of hanging 

their meat ration until it is decomposing, while it permits inclusion in the 

dietary of fresh vegetables which can be intimately mixed in the stew, 

and which natives will not take the trouble to cook if issued to them raw. 

All vegetables should be cooked separately, and added to the stew 

immediately before issue. Cabbages should be cooked at 100“ C. for 

half an hour only. 
Potatoes may be given less time if they are cut up small, the same 

temperature being employed. The longer period necessary to cook 

efficiently at a lower temperature, such as 80° C„ is more destructive to 

the anti-scorbutic factors present. Even half an hour s boiling will destroy 

half these factors in cabbage, and the aim should be to cook at ths 

temperature for the minimum time required to give a food palatably 

cookech ^ Freetown prison is by means of steam, and theinstruc- 

tions issued with the new dietary in use there are an examp 

nrartical application of this method of cooking (see page ). 
P A prS on the Rand, it is a cleanly method. Hot running wat 

is at hand for the native to wash his plate or bowl before receiving . 

^ Under intelligent supervision, it offers many "ges^oth to the 

employer and labouren ^ increased working 

^.r The labou^r is saved the difficulties attending the preparation 
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and cooking of his food, and obtains a more palatable meal than he hunsel 

could prepare. The general adoption of this plan m labour estates m 

the tropics is emphatically urged, while on page 416 its advantages as 

a feature of propaganda are further stressed. 

Summary. 

This chapter should be considered as supplementary to Chapter IV. 

In the first section, the four questions asked therein are answered as far 

as is possible. Further information is given concerning sunlight, pig¬ 

mentation, and the photosynthesis of vitamin D, and the importance of 

this theory is urged. Some notes follow on methods of adjusting faulty 

dietaries, so that they may become adequate. General remarks on the 

dietary of the white man in the tropics, including alcohol consumption, 

follow. Detailed information is given, by the kindness of Dr. Deeks, on 

the feeding of infants in the tropics. In conclusion, brief notes are 

added on hospital, prison, army and labour camp dietaries. 

(B 1311)1 )y 
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CHAPTER VIII 

AVITAMINOSIS AND DISEASES ASSOCIATED WITH 

DEFECTIVE DIETARIES 

Factors determining an Avitaminosis-The Threshold State-Pre-pellagrins in 

Natal—Pre-beriberics in Japan and Freetown-Pregnancy and avitaminosis- 

Vitamin A, source of—Vitamin A, content of various Foodstuffs—Deficiency 

effects — Hemeralopia — Anaemia — Xerophthalmia — Calculi — Miscellaneous 

Group-Vitamin B, constituents of-Source of—Preparation of Tikitiki- 

/Etiology of Beriberi—Incidence of—Infantile Beriberi Vitamin B and Milk 

(Edema Disease in Haiti—Significance of Third t actor Second 1-actor , 

pellagra-preventing—etiology of Pellagra—Occurrence of—Pellagra and 

Malignant Disease—Vitamin C—Provision of—Foods rich in Orange Con¬ 

centrate-Scurvy at Moyale—Vitamin D—Source and Action of Cod Liver 

Oil—Minerals and Cod Liver Oil—Radiation—Osteomalacia in India and 

China—Vitamin E—Evidence of action of—Diseases associated with Defective 

Dietaries—Epidemic Dropsy—Nutritional Oedema—Annam Swelling—Chronic 

Ulcerations—Deficiency Diseases in Australia—Epidemic Glossitis in Senegal 

and Nyasaland—Decoquee in Seychelles—Wrights Disease in Sieira Leone 

Central Neuritis of Jamaica—Allied Conditions—Differential Diagnosis— 

Sprue—Goitre. 

Factors determining an avitaminosis.—Of recent years an in¬ 

creased number of disease conditions have been attributed to faulty diets. 

The subject has become extremely complex, for the inter-relation of one 

factor to another contribute to a balance which is essential for health but 

which at present is little understood. Some details have already been 

dealt with in Chapters II and III. In this chapter the subject of 
avitaminosis will be discussed and later a melee of diseases associated 

with defective diet will be dealt with one by one. 

It is unfortunate that in most text-books vitamin-deficiency diseases 

are described as though they existed in water-tight compartments. In 

practice it is unusual to find that a deficient diet produces a clear cut 

disease which can be confined, for instance, to a classical description of 

beriberi. The very factors which contribute to a deficiency in one item 

predispose an ill-balance in another so that the end result is, to follow the 

above example, beriberi with the addition of some perhaps atypical 

symptoms attributable to these secondary causes. Indeed, as will be 

shown later, the whole group of vitamin-deficiency diseases may almost 

be considered as an entity in which each vitamin strikes its own octave 
in the scale of notes. 

Much of the adverse criticism of the role of vitamins in health and 
disease is due to a lack of appreciation of the factors which cause an 

avitaminosis. One often reads in the literature that if certain articles 
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of food which, according to text-books, are rich in vitamins, are included 

in it, that dietary must be satisfactory. This argument is fallacious. 
Reports on the vitamin content of various foodstuffs varies tremendously 

according to different observers, and it is probable that the soil and culti¬ 
vation of vegetable foods, and the diet of animals and fishes, are the 
determining factors in vitamin content. 

It is, therefore, unwise to rely on figures which have not been worked 

out on the spot and proved to be reliable for local conditions. Given 
the vitamin content of the fresh raw substance, much remains to be 
known as to the effect of storage, preparation and cooking. Thus the 

milling and polishing of rice deprives it of almost all its vitamin content 
while the sterilization of milk has a similar effect. Discarding the water 

in which rice or greens are cooked is another common way of losing the 
vitamin, while overcooking or prolonged cooking also destroys them. 

Granted even that the foodstuff which reaches the consumer is adequate 
in its vitamin content, he may yet be suffering from some alimentary 
disorder which prevents him from absorbing a sufficiency of these things. 

It is likely that many intestinal infections, such as gave rise to the infective 
theories of the aetiology of beriberi, were nothing more than secondary 

factors which prevented a vitamin absorption. 
The necessity for balanced dietaries.—A balance must be main¬ 

tained between the vitamin content and the amount of protein, carbo¬ 

hydrate and fat in a dietary. These factors may be combined in an 
illustration. Supposing six diets, all of which originally contain sufficient 

vitamin B. (The same applies to other vitamins.) No. 1 diet is badly 
prepared or overcooked, e.g., rice is washed or rice-water is discarded so 
that the water-soluble vitamin is lost or destroyed by prolonged heating. 

No. 2 diet has an excess of fat, which militates against the vitamin content 
which, although constant, is unable to act, and so that diet becomes 
vitamin deficient. No. 3 diet may have disproportionate amounts oi 

protein or carbohydrate, which will also “ eclipse ” the vitamin present. 
No 4 contains a disproportionate amount of one of the other vitamins 

and this also has a similar adverse effect. Gran* has shown that the 
resistance of guinea-pigs to cultures of B. aertrycke given by mouth varied 

considerably according to the diets they had been recen g- 
of vitamin D (cod liver oil) without corresponding increase of vitamin C 

(orange juice), or vice versa, greatly lessened resistance to invasion of the 
Mood stream by bacteria introduced into the alimentary canal Sim laris, 

Brav- lav" that there is abundant evidence, both experimental and 
practical'(this is outlined in the paper quoted), in favour o 1 thei view o 
The synergic action of the growth promoting vitamin A and the function^ 

fulfilling vitamin B. No. 5 diet survives preparation and coo „ • 

■ Grant, A. H.,/I./»/■ Ws . Vol. 39, pp. 592-598. June, 1928. 

. Bray. Trans. J. Roy■ Soc. Trap. Med. and Hyg.. Vol. XXII. No. j 
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well-proportioned so it is eaten in a satisfactory s‘ate„ ^me 
factors may deprive it of its vitamin adequacy There m^ be ^ 

described'by Benmrd ami^Guillerm^wdiich are phosphate-hui^y ^nd may 

play a similar destructive role. No. 6 diet is the only one wInch escapes 

these various traps and avoiding both thorns and stony ground is ordaine 

to bear fruit. . iA -u^ 
If this is the true pathogenesis of deficiency disease, 1 

difficult to refute the claims of those who assert that vitamin deficiency 

per se is the initiating factor in the causation of this group of diseases. 

In our experience no evidence has yet been produced to deny that \ itamm 

sufficiency and that alone is adequate to cure these diseases. 
The threshold state.—In assessing the prevalence of a deficiency 

disease, it should be remembered that not only are there the obvious 

and fully developed cases, but many more on the threshold of the disease, 

suffering from vague aches and pains, eye and skin troubles, which are 

but the outward and visible signs of an inward dys-balance indicated in 

the above illustration. This statement is confirmed by the following 

examples. 
Pre-pellagrins in Natal.— Cluver (B.M.J., Oct. 26, 1929) says that 

there are pellagrins in Natal who have never been subjected to gaol 

conditions, and this suggests that a large portion of the native population 

are in a sub-pellagric state. Such individuals, when admitted to gaol, 

will readily be converted into overt pellagrins by a monotonous, deficient 

diet combined with hard labour in intense sunlight. He says that on the 

Transvaal rivers Bantu labourers will arrive apparently healthy, although 

it is known that they have been subsisting in the native territories on a 

diet grossly deficient in antiscorbutic value. The mine medical officer 
cannot detect any physical fault in such a native, yet hard underground 

wrork will sometimes produce scurvy within a few W'eeks, although he has, 

during those wreeks, been receiving the liberal mine ration with its care¬ 

fully supervised amount of vitamin C contained in germinated beans, 
vegetables, etc. 

Pre-beriberics in Japan and Freetown.—Grey,2 Japan, says that 

I here are a priori grounds for supposing that a pre-beriberi condition 

exists. The cause of deficiency disease is multiple, not single as it is 

with a specific infection, and therefore we shall expect to find leading 

1 Bernard (P. Noel) and Guillerm (J.), “ Action de Bacillus asthenogenes sur les 

corps phosphores organiques (Recherches sur le beriberi),” Bull. Soc. Path. Exot., 
1924, 13th Feb., Vol. 17, No. 2, pp. 153-163. From Trop. Dis. Bull., 1924, Vol. 21, 
No. 8, p. 636. 

Grey, 1 he Pre-beriberi Condition, with special reference to its existence in 
Japan,” Jl. of Hyg., March, 1928, Vol. 27, No. 3, pp. 257-267. 
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up to the condition of obvious deficiency of a certain factor, other con¬ 

ditions due to the absence of one or more associated factors ; in other 

woids, we might anticipate a preliminary condition leading to the 
deficiency disease in its characteristic form." 

It is important to remember that, in the prevention of deficiency 
disease, two conditions are essential—“ the accessory factor and the 
factor to which it is accessory. Thus, though an adequate supply of 

vitamin B may hide the ill effect of an unbalanced diet, there must be an 
underlying weakness in the organism, and this may suddenly become 

manifested when the vitamin is withheld. Such an underlying weakness 
might be expected to develop into true beriberi without an}r diet change, 

merely as a result of adverse conditions, such as excessive heat or humidity, 
lack of exercise, fatigue or superadded intoxication of any kind. 

In Japan, during the months July, August and September, this state 
of general malnutrition passes abruptly into beriberi. It is said that the 

disease has begun, but it is truer to say that what was hidden has now 
become obvious, and that for all those attacked there is a still larger 
number in the preliminary condition. 

The etiology of this pre-beriberi condition is ascribed to “ a prolonged 

use of a diet deficient in essential factors, as well as accessory factors, 
and in particular one too low in protein and too high in starch, though 
there is sufficient vitamin B complex to prevent, under ordinary cir¬ 

cumstances, the appearance of beriberi." 
The present author showed by examining destitutes in Freetown docks 

that beriberi was endemic among them and not confined, as might be 
thought, to the prison population. A still larger number were in what 
Grey describes a pre-beriberi stage, so that we may say in general that 
for every case of developed deficiency disease there are many latent cases. 

Pregnancy and avitaminosis.—Another suggestion maybe included 

in this section, and that is the relationship between pregnancy and 

avitaminosis. It is probable that the pregnant mother is more liable to 
vitamin deficiency on account of the added drain on her resouices, which 

must tend to produce a lack of balance. Diminution of, or extra demand 
for, the anti-infective vitamin-A may be a factor in puerperal sepsis and 

the anaemias of pregnancy ; anti-neuritic vitamin B may show its absence 
by nervous symptoms ; tendencies to haemorrhage and purpura suggest 

a connection with vitamin C, while a form of rickets has long been associated 

with pregnancy and shows vitamin D deficiency. Has eclampsia any 

connection with avitaminosis ? At any rate, many of the medical 
complications of pregnancy may be viewed in an interesting light throug 1 

the lenses of the vitamins. In the tropics especially, where vitamin 
adequacy is never beyond the borderline, this subject should receive the 

serious attention of those who are concerned in combating mateina 

mortality. 
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We shall now consider the vitamins seriatim, noting the vitamin^con 

J of certain foodstuffs, especiafly those in common use in the tropics, 

and discussing the conditions arising from avitaminosis. 
" A.—This is made by the action of sunlight on green plants 

but animals and man are said to be unable to synthesise much of it m 

this wav and derive the bulk of their supply from eating the fat a 
orgals'of pfant-eating animals. It is difficult to obtain an adequate 

supply from vegetable sources alone. Vitamin A is a so ounc n 
vegetation of sea and rivers, and from this source fish get the supply they 

need and store it in their fat, liver, eggs or roe. 
Vitamin A content of various foodstuffs.—While green leaves 

are richer in vitamin A, some reaches the roots or tubers, and it is found 

that yellow coloured tubers, etc., contain more vitamin A than whi e 

or red-coloured. Thus Sternbock and Boutwell1 observed that yellow 

maize is superior to white or red varieties as a source of vitamin A. 
Drummond examined the Brazil nut, Barcelona, peanut, walnut, almon 

and butter nut. All contain small amounts of vitamin A. 
Jansen and Donath2 showed that in some parts of Java the batata 

forms a staple article of diet during certain seasons. Yellow or orange-red 

varieties are rich in vitamin A, while white and purple species show a 
marked deficiency. The protein content is about 1 per cent, so that a 

diet containing the batata must always be supplemented with a large 

amount of other protein. 
In another paper3 they give the vitamin A content of eighteen kinds 

of Indian fruits. 

Table CXLV. 

Garcinia Mangostona, L. 
Nepheiium lappaccum, L. 
Lansium domesticum, Jack 
Artocarpus integrifolia, L. .. 
Ananas Sativus, Schult. 
Anona muricata 
Eugenia malaccensis, L. 
Anacardium occidental, L. 
Citrus decumana, Murr 
Citrus nobilis, Laur. var. dulcis 
Citrus aurantium, L. 
Citrus medica, L. (c. nobilis Laur. var. accida) 
Durio zibethinus, Murr. 
Durio Kutejensis, Becc. 
Mangifera indica, L. 
Mangifera fcetida, Laur. 
Elaeis guineensis, Jacq. var pisifera 

Vitamin A content. 

0 
0 
0 
+ + 
0 
0 
0 
+ 
+ + 
+ 
+ 
0 
0 

, 1920, Vol. xli, p. 81 

+ 
+ 

1 Sternbock and Boutwell, Journ. Biol. Chem. 

Jansen and Donath, “ The amount of vitamin A in different varieties of 

Batata,” Meded. Dienst. d. Volsgezondheid in Nederl.-Indie, 1928, Vol. 17 pp; 
120-125. 

Jansen and Donath, “ the Amount of Vitamin A in Indian Fruits,” ibid. pp. 
126-127. 
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In a third paper1 they give further examinations of the vitamin A 
content. 

Table CXLVI. 

Note.—1 = little or no vitamin ; 2 = slight amount ; 3 = good ; 4 = rich. 

Vitamin A content. 

Rice (Oryza sativa, L.) 
Maize (Zea mays, L.) (rich in Vitamin B)— 
White. 
Yellow 

Batatas (Ipomoea batatas, Lamk)— 
White 
Yellow .. 

Coco-nut presscake (Cocos nucifera, L.) .. 
Peanut presscake (A rachis hypogaea) 
Ontjom or tempe bungkil (a form of above) 
Meat . . 
Dried fish 
Dried shrimps 
Terassi (a condiment) 
Duck’s eggs . . 
Milk powder .. 
Butter 
Palm oil (Elaeis guineensis, Jacq.) 
Cod liver oil 
Katjang idjo (Phaseolus radiatus, L.) 
Soy beans, Katjang kedele (Soja hispida, Moench) 
Tempe kedele (fermented preparation of above) 
Katjang pandjang (Vigna catjang, Walp.) 
Leaves of Katjang pandjang . . .... 
Leaves of the cassava plant (Marti hot utilissima, Pohl. 
Kangkong leaves (Ipomoea aquaiica, horsk.) 
Melindjo-leaves (Gnetum gnemon, L.) toxic 
Walu-or labu-leaves (Cucurbita pepo, L.) 
Pumpkin (Cucurbita pepo, L.) 
Labu ajer (Lagenaria vulgaris, Scr.) 
Labu Siam (Sechium edule, Sw.) . . 
Terong sajur (Solarium melongena, L.) 
Terong lalab (Solatium trongum, Poir) 
Cucumber (Cucum sativus, L.) 
Lobak (Rapharnus radicula, Pers.) 
Tao-geh (sprouted (Phaseolus radiatus). 
Banana (Musa sapientum, L.) 
Sawa manilla (Ackeras sapota, L.). . 
Papava (Carica papaya, L.) 
Avocado (Persea gratissima, Gaerut) 
Djambu ajer (Eugenia aquea, Burm.) 
Kenari kernels (Canarium commune, L.). 
Salak (Zalacca edulis, B1 ) 

1 

1 
3 

1 
3 
1 
1 
2 
3 
3 
1 
1 
3 
1 
3 
1 
4 
1 
1 
1 
1 
3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
1 
1 
2 
3 
2 
4 
o 
2 
1 
1 

In a fourth paper2 they point out that the proteins of maize constitute 

9 per cent of its bulk and are deficient in tryptophane and lysin. Maize 
contains a large amount of antineuritic vitamin, some vitamin A (in 
vellow maize) and little or no vitamin C. Methods of preparation alfcc 
the vitamin B content. Donath’ has shown that the vitamin A content 

in the sprouts of Phaseolus radiatus L. was considerably higher than in 

■ Jansen and Donath. Reports of Dutch-Indian Medical Civil Service. 1924, p. 1. 

2 Ibid., pp. 92-119. 

3 Donath, ibid., No. IV. 
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the bean itself. It increases with the age of the sprouts and is located 

Japanese fard' 'at bought on the market contained little vitamrr^ 

Neither does pharmacopceial or American lard contain any. J^“se 

garden radish contains no vitamin A or B, but is rich m C The leaves 

of the radish are rich in A. When radish is pickled in paste its vitamin C 

is almost entirely lost; when pickled in salt its vitamin C is great y 

cl.6 crccisccl 
' Salt pickled “ hakusai,” a Chinese cabbage, contains a fairly large 

amount of vitamin C. There is a small amount of vitamin C m cabbage, 

egg plant and cucumbers pickled in a salt rice-polishing mixture. 

’ There is no vitamin A B or C in Japanese sour pickled plums. There 

is some vitamin A in Japanese summer orange. Tapes philippmarum 

(asari, fresh water shell fish) contains no vitamin B. Oysters contain 

considerable vitamin A. Corned beef and canned salmon contain some 

vitamin A, while eels and lampreys (Entosphenus Japomcus) contain much. 

Sherman2 showed that Chinese persimmon (shih tzu, Chinese), 

called erroneously “ pagatpat ” by the Filipinos, is rich in vitamin A. 

So is Hemerocallis glava, Linn. (Huang Hua Isai), a pot herb with a 

yellow flower. This is incorrectly called " bulaklak-nang-saguing ” 

by the Filipinos. Yellow soy-bean qurd (the precipitated proteins of 

the yellow soy-bean Tou Fu (Chinese) ; utao (Filipino) ; has only a 

moderate amount of vitamin A, and Kan lu has an even lower vitamin A 

content. 

Ouin and Cook3 4 report on the vitamin A content of white yautia, yel¬ 

low yautia and plantain. These foodstuffs occupy an important place 

in the dietary of the people of Porto Rico and other tropical countries. 

Plantain was found to have a relatively high vitamin A content, con¬ 

taining somewhat more than the common banana, tomatoes and sweet 

potatoes. Yellow yautia contained half as much vitamin A, while 

white yautia contained but a trace. 

Gross and Steenbock (1919)1 showed that carrots and sweet 

potatoes are rich in vitamin A. Rutabaga, dasheen, red beet, parsnip, 

potato, mangel, sugar beet are poor in vitamin A. 

Oats, though comparable to wheat or maize in dietary properties 

contain much less vitamin A than wheat or yellow maize. The livers of 

all fishes, birds and mammals contain vitamin A ; in some cases it is 

present in far higher concentration than in cod liver oil. Colorimetric 

and biological tests indicate that the liver fats of sheep, calf and ox 

1 “ Progress of the Science of Nutrition in Japan.” Various papers. 

Sherman, Philippine J. of Science, Jan., 1929, Vol. 38, No. 1. 

3 Quin and Cook, “ The Vitamin A content of White Yautia, Yellow Yautia and 
Plantain, etc.,” Am. J. Trop. Med., 1928, Vol. 8, pp. 503-506. 

4 Gross and Steenbock, J. Biol. Chem., 1929, Vol. xl, p. 501. 
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contain about 10 times the amount of vitamin A found in good 
Newfoundland cod liver oil.1 

Coward and Clark2 have done very important work in the vitamin 

content of certain proprietary preparations now on the market, viz. : 

metagen, maltoline, roboleine, virol, vitmar and Mellin’s food. Great 

claims are made for the vitamin efficiency of these products and the 

following results will be of wide interest:— 

In none of the cases examined have the manufacturers succeeded 

in concentrating vitamins on the commercial scale. This result was only 

to be expected, for the concentration of the two more stable vitamins 

(A and B) is a process of the greatest difficulty, even on the laboratory 

scale, and in the case of the successful attempts the final yield of purified 

vitamin only represents a minute fraction of the total quantity of vitamins 

present in the raw material. Also “ under normal conditions of life an 

adequate supply of vitamins can be easily ensured by including in the 

diet a suitable amount of protective foods such as milk, butter, green 

vegetables and fruit, and no advantage is to be gained by trying to obtain 

these substances in the form of drugs.” 

Vitamin A is thus found in all the animal fats except lard, and also in 

green vegetables. While young animals use it up quickly and soon show 

evidence of avitaminosis on an A deficient diet, adult animals have the 

capacity to store it and can continue for longer periods without showing 

very marked effects from its lack. Thus young animals on an A deficient 

diet soon cease to grow ; there is a general breakdown of epithelial tissue 

effecting skin and all mucous and glandular structure, epithelium becom¬ 

ing squamous and keratinized. Adult animals and man on an A-deficient 

diet show a lack of resistance to infection so much so that Green and 

Mellanby have recently suggested that vitamin A should be called the 

anti-infective vitamin. 
The effect of sunlight on man in connection with vitamin A has not 

been sufficiently emphasized. It is known that plants synthesize vitamin 

A by the aid of light, but it has been thought that animals and men are 

unable to do so. Whether this is so or not Hume3 (1922) has shown that 

irradiation with the quartz mercury vapour lamp can prolong the growth 

of rats on a diet free or almost free from vitamin A, but attempts to 

relieve svmptoms of vitamin A deficiency of animals which had been on 

a diet over 90 days failed. She concludes that there is an inter-relation 

of light and vitamin A but no photosynthesis of the vitamin. Goldblatt 

1 Bulletin of Hyg., May, 1928, p. 406. S 
2 Coward and Clark, “The Vitamin Content of certain Proprietary 1 repaia- 

ons,” Brit. Med. /., 1923, 6th Jan., pp. 13-15. 
3 Hume, “The Effect of Radiation with Mercury-vapour Quartz Lamp on t 

rowth of Rats fed on a Diet deficient in Vitamin A,” Lancet, 1922, Vol. , 

p. 1318. 
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and Soames ‘(1922) concluded that rats’ growtli is stimulated by irradia¬ 

tion with the mercury vapour lamp when the diet is deficient in v ltami . , 

but state that irradiation is not a substitute for the vitamin but m some¬ 
way economizes its action. Powers, Park and Simmonds (1923)- found 

that sunlight delays the onset of xerophthalmia in rats, but when they 

are later taken indoors they develop the disease very quickly. These and 
other experiments suggest that sunlight forms a very important factor 

in the conservation of vitamin A. Now it has been shown elsewhere that 

the coloured races, on account of their pigment, are relatively protected 

from the action of the sun’s rays. In the state of nature they may obtain 
enough, but the clothing demanded by civilisation deprives them of that 

irradiation of which they are in need. W e believe that this is a most 
important factor accounting for the prevalence of xerophthalmia, 

hemeralopia, etc., in the coloured races to a greater degree than in the 

white races. It also explains the limitation of \\ right s disease to the 

coloured population of Sierra Leone. A possible explanation of this 

phenomenon is that vitamin D—as is well known—is synthesized by 

sunlight and has a conserving action on vitamin A. This means 

merely that the effect is produced by the sun through the agency of 

vitamin D and not by direct action. The question arises as to how 

far vitamins A and D are separable, or whether they have a close 

chemical affinity. 
Deficiency effects.—A deficiency of vitamin A gives rise to affections 

of the skin and mucous membranes, particularly in the lungs, causing 

pneumonia, as well as other infections. It is probable that at this stage 

the various amemias associated with vitamin A deficiency occur. These 

will be dealt with later. A more persistent or more acute lack is evidenced 

by xerophthalmia, and the epidemics of ophthalmia occurring in schools 
are due to diet deficient in vitamin A. 

Hemeralopia or night blindness has also been attributed to this 

cause. De Gouvea (1883)3 gave a resunffi of the literature of the subject, 

and described many cases of it among the negro slaves on the coffee 

plantations of San Paulo in Brazil. It is still common on the tea estates 

of Assam and elsewhere, and cod liver oil is recognised as a cure for it. 

In rats, in addition to the characteristic xerophthalmia, otitis media, 

mastoid disease, sublingual abscesses, renal and vesical calculi have all 
been described. These conditions may be considered seriatim. 

Goldbatt and Soames, “ The Supplementary Value of Light Rays to a Diet 

graded in its Content of Fat-soluble Organic Factor,” Biochem. T 1923 Vol XVIT 
p. 622. ’ ’ 

Lowers, etc., “ The Prevention of the Development of Rickets in Rats by 
Sunlight,” /. Amer. Med. Assoc., 1922, Vol. LXXVIII, p. 159. 

* De Gouvea, “ Bertrage zur. Kenntniss der Heme'ralopie'u. Xerophthalmie aus 

Ernahrungsstorungen,” V. Graefes Arch f. Ophthal, Bd. XXIX, p. 167. 
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Anaemia.—A deficiency anaemia in the Chinese has been described, 

responding to cod liver oil.1 The diet of North China is low in fat and, 

on the average, of a fat-soluble vitamin deficiency. Attacks of prolonged 

diarrhcea in the population living on such a diet are especially liable to 

cause anaemia and hydrops. Spontaneous recovery of these secondary 

anaemias was noted when the patients were hospitalized. Similar 

anaemias occurring in pregnancy and of a less severe type also showed 

marked improvement before term when given a proper diet. These 

cases show no abnormal blood picture, there being only a simple reduction 

in the number of red cells with a colour index around unity. There are 

no neurological symptoms and cases of the chlorosis type are easily 

distinguished from them. Two soldiers, who had been living for a long 

time under severe deprivation and had suffered from diarrhoea of unknown 

origin for two months, were treated with 15 c.c. cod liver oil daily. In 

the first case, the reticulocyte count rose from 1 to 30 per cent, on the 

fourth day of the treatment, and then returned gradually to normal, 

whilst the blood continued to improve to normal. In the second case, 

cod liver oil, which had been boiled for 10 minutes, was given. General 

improvement followed, but the reticulocyte increase was not so marked. 

On giving ordinary oil a secondary but lower peak appeared on the 

reticulocyte curve. A case of anaemia asociated with pregnancy was 

treated similarly 8 days after delivery. A similar response followed, 

though as usual, when the treatment starts at a high erythrocyte level, 

the reticulocyte response was less marked. Control cases of anaemia of 

various types showed no response with cod liver oil treatment. This 

form of secondary anaemia was thought to be associated with a deficiency 

in a fat-soluble food factor. The pronounced reticulocyte response seems 

to distinguish it from all other non-haemolytic secondary anaemias 

hitherto described. 
Koessler and others2 have shown that the blood of rats fed on a diet 

deficient in vitamin A presented a decrease in red cells and in haemoglobin, 

almost proportionately so that the colour index remained about unity. 

If vitamin A be added to the diet, there are signs of renewed activity on 

the part of the bone marrow, but a fairly long time elapses before any 

marked numerical increase of erythrocytes is detected. If now the 

vitamin is again withdrawn and then again given, a picture very much 

like that of pernicious anaemia results. Briefly, deficiency of vitamin A 

has led to severe anaemia and subsequent addition of it has resulted in 

blood regeneration. Hemoglobin has been shown to contain the same 

basic porphyrin nuclei as chlorophyll. After lengthy investigation ot the 

pharmacology of chlorophyll, Prof. E. Buergi, of Berne University, finally 

1 Bergland, Keefer and Yang, Proc. Soc. Exp. Biol, and Med., 1929, Vol. -6, 

pp. 418-421. 
Koessler and others, Jl. Am. Med. Assoc., Vol. 87. i 
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succeeded in isolating a pure chlorophyll preparation in the hope that 

this substance would facilitate the production of haemoglobin in cases of 

anaemia. The expected haemopoietic hyper-activity occurred ; the cells 

normally formed in the bone marrow, e.g., erythrocytes and the granular 

leucocytes increased in number, together with an increase in the haemo¬ 

globin percentage. Pharmacological chlorophyll is now supplied under 

the brand “ Phyllosan,” which is prepared under Dr. Buergi’s direction 

(see page 323). The author has obtained very satisfactory results with 

these tablets in India and elsewhere. 
Xerophthalmia.—Wille has shown1 that xerophthalmia may occur 

in institutions the dietary arrangements of which are apparently excellent. 

The reason for this is that in the Dutch East Indies coco-nut oil is the 

chief fatty substance employed, and this does not contain the fat-soluble 

A vitamin. Not only cod liver oil but also ox liver is of great service in 

protecting the community against xerophthalmia. Wille advises that 

100 grammes of ox liver three times a week should be given in place of 

meat to each person in those institutions where disease is likely to occur. 

Elliott,2 referring to the influence of diet on certain diseases of the eye, 

and remarking on the paucity of accurate information, says : “ There is, 

however, one point of great importance ; in dealing with patients who 

habitually live near the hunger line, it is important to feed them up, if 

possible, for a few days before undertaking any operation on the eye.” 

Vitamin A lack is believed to be the principal cause of the prevailing 

eye troubles of India, and these seem to be aggravated by an almost 

complete inhibition of the activity of the lachrymal glands. 

Calculi.—Calculi3 have long afflicted the human race ; Elliott Smith 

has found urinary calculi in mummies supposed to be 4,000 years old. 

Hippocrates (460-377 b.c.) was probably the first man who ever discussed 

the cause of the formation of calculi. Since his time numerous hypotheses 

have been advanced in regard to the formation of calculi, but none have 
proved satisfactory. 

Chworastansky found kidney stones in 88 per cent, of 58 rachitic 

patients. Uyeda has found kidney stones in dogs kept on boiled polished 

rice and distilled water. Osborne and Mendel have found urinary 
calculi in rats fed on experimental rations. 

Kirschner and Clemm observed that, in Germany, gall-stones were 

found more commonly in people who took diets containing only a small 

amount of fat. Moreover, Padua claims a definite relationship between 

beriberi and calculi. Experimental work shows that deficiency in 

vitamin A is the most potent causative factor, animals kept on a diet 

1 Wille, W. A., “ Xerophthalmia 
F.E.A.T.M., 1921, Vol. I, pp. 245-257. 

A Deficiency Disease,” Tr. 4th Cong. 

3 Lectures on Tropical Ophthalmology, 1920. 

Pr°8ress of the Science of Nutrition in Japan, p. 367. 
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with this deficiency develop bladder stones in a relatively short period, 

next kidney stones, while bile-duct stones took the longest time to form. 

The urinary calculi were phosphatic, the biliary, cholesterol stones. 

Fujimaki states that a vitamin A free diet has a definite relationship 

with the formation of carcinoma. 

McCarrison1 thinks that phosphatic stones in the bladder of rats are 

produced by faulty diet with (a) absence of protein of animal origin, 

(b) deficiency of vitamin A, (c) excess of earthy phosphates, lo these 

faults there may possibly be added a toxic action of the diet itself on the 

urinary tract. 

Stone in the bladder and kidney are both common in the Orient, 

especiallv those of the bladder in boys. Gallstones2 are very rare in the 

Dutch East Indies. " Among 422,000 patients in Javan hospitals between 

1906 and 1916, this diagnosis was made in 30. In 200 and 242 post¬ 

mortems gallstones were found once each. 
In Europe the deadhouse statistics vary between 7 and 20 per cent., 

and in Japan this figure is 3 per cent. In Europe, moreover, cholesterine 

stones predominate ; in Java, bilirubin calcium stones. In Japan 65 per 

cent, of the stones are of the latter variety. European gall contains 

three to four times more cholesterine than Java gall, and the cholesterine 

blood value for the Javan is only 60 per cent, of that of the European. 

This difference depends upon the food ; with a diet richer in cholesterine 

the blood value rises. It is inferred that infection is not the principal 

factor in the formation of gallstones but the richness of the food m lipoids. 

Vitamin B, constituents of.—Eijkman (1897)3 showed that a 

watery extract of rice bran possessed anti-neuritic properties. Fraser 

and Stanton4 carried this discovery several steps further, and to quote 
them-Concurrently with our inquiries, biochemical researches were m 

progress in Europe and America in connection with problems of animal 

nutrition. In 1906 Professor Gowland Hopkins foresaw tha ceve op 

ments of the science of dietetics will deal with factors highly complex 

and at present unknown," and in 1912 he published the « * « 

which proved the truth of his prophecy. Funk, m 1912 began h 

studies with the “ alcohol soluble curative fraction of i ice meal, 

succeeded in precipitating the curative substances from solution and. 

that ’he had isolated the substance in a chenucally pure state, 

gave it the name " vitamin. further research shows 

to £ CO— — 

i McCarrison. " The Experimental Production of Stone in the Bladder, 

"'G{'TAaCn!916AMe<h’ai Geographical Map of the World, - Trans. 4<A C*ng. 

F.E.A.T.M., 1921, Vol. 2, pp. '99-‘2lit 

I NO. 17, 1926. 
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B. The present state of knowledge is indicated by the following extract 

from Rosedale1: “ When an extract of rice polishings is completely 

precipitated by lead acetate, it appears that the original antineuritic 

vitamin discovered by Eijkman (1897) is not precipitated. This factor 

prevents or cures avian polyneuritis which bears resemblance to dry 

beriberi in man. In the absence of the anti-pellagra factor, B 2 may be 

judged by the appearance of dermatitis or skin lesions; the foregoing 

experiments show that it is also not precipitated by lead acetate. A 

factor, however, has been precipitated by lead acetate whose absence 

in the diets of rats and pigeons has led to symptoms of stasis in the 

intestines. While there seems to be some indication that this factor 

may have some connection with wet beriberi, this has not been proved. 

McCarrison (1928)2 makes a distinction between what he calls ‘ poly¬ 

neuritis columbarum ’ and ‘ beriberi columbarum,’ but states that the 

head retraction symptoms are common to both conditions. He considers 

that the pathological conditions of beriberi columbarum are analogous 

to those of beriberi in man, and that they are brought about by a shortage( 

though not a complete lack, of the vitamin. Plimmer and Rosedale 

(1926)3 pointed to a difference in symptoms between a total and a partial 

deficiency, but considered that while a total absence of vitamin resulted 

in typical head-retraction, partial deficiency led to a general debility 

and stasis. These experiments of McCarrison and of Plimmer and Rose¬ 

dale were carried out upon the complete B vitamin complex. The 

above experiments tend to confirm the opinion of Plimmer and Rosedale, 

since the absence of the precipitated factor has, in the presence of the 

antineuritic vitamin, invariably produced stasis in the intestines of rats 

and pigeons. Orange juice and pine-apple juice appear to contain the 

same substance as the precipitated factor, which, however, has been shown 
not to be the anti-scorbutic vitamin. 

On the other hand, the more recent work of Chick and Roscoe (1928)4 

indicates that typical pellagrous symptoms may not always be obtained, 

but that growth is the best indication of the presence of the B 2 factor. 

These authors have, however, noticed that the appetite of their rats is 

not appreciably affected by the absence of the B 2. While falling off of 

appetite has been an invariable symptom in these experiments it is 

possible that it may have been brought about by the onset of stasis 

The work of Chick and Roscoe, and that of Hunt3, shows that cereals 

S0 :ZSldered;iCh ? the anti-PelleSra factor. McCarrison 
man mav h ^ T pol^euritis in P^ons and beriberi in 

: - - “rei. ^'rment o£—* 
McCarrison, 1928, Ini. Med. Res. Memoir. No 10 ' 

* ChiT"^ RoSedalc' >926- lour, of State Med., pp. 34 117 
, 2”ck and Rosc“- '328, Bioehem. J„ pp. 22 790 

(b IsrniT BW‘ Ciem"PP 78,83 ’ a,Kl pp'79’723 
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the rice by atta and dhal. It would appear, therefore, that the substance 

in atta and dhal is also present in rice polishings and in certain fruit 

juices, and that it differs from the anti-neuritic factor and from the anti¬ 

pellagra factor. It would seem that a third member of the complex 

B vitamin exists, which may be important in the diet.” 

It would seem, therefore, that on purely chemical grounds we may 

consider the presence of three factors in vitamin B, namely, the anti- 

neuritic factor, usually called B 1, the pellagra-preventing factor known 

as B 2 ; P.P. or G ; and a third factor, unnamed, whose absence leads to 

symptoms of stasis in the intestines. Besides these three factors other 

phenomena have been ascribed to the part played by vitamin B, but 

these are probably more correctly attributable to its synergies, namely, 

the other vitamins, salts and a balance of protein, fat and carbohydrate. 

The whole matter is so complicated that, if set out here, it would monopo¬ 

lize too much space, and this would be out of proportion to its importance 

in the present book. We will, therefore, proceed to deal with its sources, 

and then revert somewhat to this subject when dealing with the diseases 

attributable to its lack. 
Sources of vitamin B.—According to Plimmer, Rosedale and 

Raymond1, in a dietary, the quantity of dried yeast which carries the 

vitamin B required can be represented by dried yeast : Calories =1 : 40 

or 1 : 60. Eight per cent, of marmite corresponded with four per cent, of 

dried yeast as tested on pigeons. Samples of yeast extract have been 

found to vary very considerably in their vitamin B content. 

Young animals require more vitamin B than adult animals. It is 

therefore suggested that vitamin B is a constituent of the nucleus of the 

cell, and is required for growth and for replacement of wear and tear. 

Various pathological conditions obviously affecting the intestines 

and heart are noticed on diets containing too little or a shortage of vitamin 

B. These symptoms have been described as occurring in the early stages 

of beriberi. On a shortage of vitamin B these early symptoms become 

a chronic condition of ill-health. 
The vitamin B content of rice has been investigated by Shimoda witl 

the following results: The vitamin B content of unpolished rice which has 

been stored for one year is less than that of new nee in the proportion of 3 

5 if the anti-neuritic factor of unpolished rice is represented as 100, then 

'that of 50 per cent, polished rice is 55, that of 70 per cent, polished rice is 

43 while that of polished rice is 25. Rice fully polished with sand powd 

contains no anti-neuritic vitamin. If the growth promoting vitamin of un¬ 

polished rice is represented as 100, that of 50 per cent polished nee is - , 

that of 70 per cent, polished rice is 35, and that of po is e rice is 

i Plimmer, etc., Biochem. J., Vol. XXI, No. 4, „ p oeress 0jNutrition 
1 Shimoda, “ Vitamin Content of Japanese tood Materials, 1 rogres J 

in Japan, p. 343. 
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The importance of germinated pulse as a supply of vitamin B and C 

is brought to the notice of tropical workers by Jolly1. This product is 

on sale in the bazaars in many parts of India and Burmah, and is regarded 

as a highly palatable food. Various species of pulses and beans with 

their respective vitamin values are described. The pulse or bean is first 

washed and then immersed in water for 12-24 hours. 1 he resulting pro¬ 

duct is placed in baskets or porous pots or spread upon a moist mat or 

sprinkled upon a layer of soil or sand. A shoot appears on the second day 

and germination is allowed to continue for two or three days, according 

to the kind of pulse used and the size of the shoot desired. 

Preparation of Tikitiki.—The following method of preparing tikitiki, 

an extract used for the treatment of beriberi, is described by Wells2. 

In the Philippines the removed pericarpal layer of the rice grain is 

called tikitiki, and is sold as cattle food. Vedder and Williams, and 

later Chamberlain, showed how an extract curative for beriberi could 

be prepared from this. In 1913 the Bureau of Science commenced the 

manufacture and distribution of the extract on a large scale, and in 

1916 the results had proved to be so good that it was determined to 

revise the method and increase the production : in that year, 6,687 

bottles of it were made. In 1918, the number had risen to 8,188, but 

had not caught up the demand. The present method of preparation is 

as follows :—Polishings from freshly milled rice, preferably of a new crop, 

clean and finely ground, are extracted for 48 hours in a solution of 25 

per cent, alcohol by weight. The proportion of tikitiki to alcohol is 

1-2. The mixture is agitated and decanted, and the residuum passed to 

a press. The combined extracts then go to a distillation plant and are 

evaporated under a pressure of 1 cm. with a maximum temperature of 

75 C., the alcohol distilled overbeing passed back to the extraction plant. 

The syrup-like fluid is clarified, and freed from inactive substances by 

treatment with ethyl alcohol, centrifuged, and concentrated to a density 

of 1 -32, again centrifuged and separated. The finished product is then 

heated to 65° C., bottled, pasteurized for three successive days at 62° C., 

labelled, lacquered and distributed. The extract does not come into 

contact with metal except in the two stills, which are tin lined ; one 

still is glass enamelled. The precipitation, cooling and storage are done 

in glass or porcelain vessels. One unit of this extract represents the active 

constituents of 20 grm. of rice polishings. There are two grades of 

tikitiki, one from white rice and one from dark or red rice ; the latter does 

not at present give satisfactory results. The Public Welfare Board 

require 10,000 bottles of this extract monthly. Extracts prepared 

by local druggists are generally defective ; their supply indicates the 

* Jolly The Use of Germinated Pulse and Beans in the Natural Dietary of the 

mwen G“- 1923' V°>- S». No. 6. pp. 255-257, * 
Wells, Phil. J. Sci., 1921, July, Vol. 19, No. 1, pp, 57-73. 
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prevalence of the disease in the locality. It is pointed out that although 
10,870 bottles were issued in 1920, a larger Government production is 
required to reduce still further the infant mortality. 

The following extracts from sources named indicate the vitamin B 
content of various foodstuffs. 

McCollom1 and others found wheat-germ to be exceptionally rich 
in vitamin B. Osborne and Mendel2 (1919) found that 5 grm. of fresh 
apples or pears per day prevented beriberi in rats. They also found that 
the edible parts of the orange, lime and grape fruit contain vitamin B 
in about the same amount as milk, and that they could be dried without 
losing their potency. Grape juice, apples and pears appear to be less 
potent. The tomato is richer than the others, and has about half the 
potency of yeast when comparison is made on the basis of dried matter. 
Dutcher and Outhouse (1923)3 showed that raisins contain a fair amount 
of vitamin B. Santos4 (1922) found that togi (sprouted mango), okra, 
avocado, mango, sweet potato leaves and duhat (Eugenia jambolana) 

were relatively rich in B. Artichokes, bilimbi (Averrhoa carambola) and 
banana flour, bud and bamboo sprouts were relatively poor in vitamin B. 
Dunham (1921)5 tested upon rats the relative vitamin B content of 
several vegetable foods. He found the daily dosage in milligrams of food 
necessary to prevent loss of weight to be as follows : Baker’s yeast, 50 ; raw 
potato, 65 ; potatoes boiled with skins, 95 ; potatoes boiled without 
skins, 125 ; potatoes baked, 100 ; spinach boiled, 85 ; cabbage raw, 70 ; 
cabbage boiled, 95 ; carrots raw, 70 ; carrots boiled, 105 ; turnips boiled, 
105; peas canned and uncooked, 115; peas canned, boiled, 125. 

The following vitamin contents have been determined in Japan6 
Japanese buckwheat flour (Fagopyrnm esculentum moench). Experiments 
showed a considerable content of vitamin B, but little or no vitamin A. 
Red beans (Phaseolus mung, L.) contained considerable vitamin B but 
bean curd contains little or no vitamin B, such vitamin being found in 
the milk of the curd. Laver contains a large amount of vitamin A and 
some vitamin B. The following foods are deficient in vitamin B, and do 
not protect from beriberi at any feeding level : Chinese persimmon 
(Diospyros kaki linniacus) ; water chestnut (Eleocaris tuberosa, Naves) , 
fermented rice, or lao mi. (Oryza saliva, Linn.-eus) ; and locust seed 
(Robinia pseudoacacia). Hsiang chun, the leaf of Ccdrcla smensis. contains 
a poison which causes violent convulsions and death when e 

. McCollom. etc., " The Nature of the Dietary Deficienc.es of the Wheat 

Em,>IOst>oiTi<eWand*Mendel”Ii^rec.*5oo0£‘r^J. AM.. 19.9, Vo.. XV.I. P- <«. 

I 3vZ°LXs B and C,” » '«• 

' °’; DuXnhPam3’°; The Water-so.ubie Vitamin B Content o, Certain Vegetables,- 

M'l« ‘‘SVrogrlssoi Nutrition Japan.'1 Various papers. 
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concentrated form. Wo sun (perhaps a variety of Lactuca saliva, Linnaeus), 
hao tzu kan (Chrysanthemum coronarium, Linnaeus), and p'leli lan 
(apparently a variety of Brassica campestris, Linnaeus) are not growth- 
producing when fed at high levels even when added to a complete diet, 
thus apparently showing the presence of substances that are harmful in 
very great concentrations. All the other foods tested ch ia ts ai 
(Phaseolus aureus, Roxburgh), huang ton (Soya max, Linnaeus), huang 
tou ya (Sprouts of Soya max, Linnaeus), ching tou (green variety of 
Soya max, Linnaeus), hung kao bang (red variety of Sorghum vulgare 

Persoon), pai kao liang (white variety of Sorghum vulgare, Persoon), 
t’zu ku (Sagittaria sagittaefolia, Linnaeus), wo kua (probably a variety of 
Cucurbita pepo, Linnaeus), huang hua ts’ai (probably H enter ocalli s flava, 

Linnaeus), chieh ts’ai ying (probably a variety of Brassica campestris, 

Linnaeus), hu tzu (variety of Lagenana vulgaris, Seringe), ssu kua [Luffa 

cylindrica, Linnaeus), weng ts’ai (a Chinese variety of Ipomoea reptans, 

Poiret), upo (a Filipino variety of Lagenaria vulgaris, Seringe), chico 
(Achras sapota, Linnaeus), tou fu (bean curd from Soya max, Linnaeus), 
hsi hulu (probably a variety of Cucurbita pepo, Linnaeus), tung kua (a 
Chinese variety of Benincasa hispida, Cogniaux), kan lu (not identified), 
and papaya (Carica papaya, Linnaeus)—are sources of vitamin B in varying 
amounts. Chico hsi hu lu and ting kua are low in this vitamin. 

Chose (1922)1 examined different Indian foodstuffs and found that 
bleached attah (pure white flour) was defective in vitamin B, and crude 
attah, which is a mixture of various flours as wheat, peas, maize, etc., and 
unbleached Indian flour, has considerable quantities of it. In view of 
experiments on animals and of various drawbacks to the use of wholemeal 
bread, \\ illimott and Wokes2 advise that the most satisfactory method 
of supplying vitamin B to the diet is the addition of 3 or 4 per cent, of 
dried yeast to white flour made into bread. 

/Etiology of beriberi.—We may now consider the effects of defici¬ 
ency or absence of vitamin B. Deficiency of the anti-neuritic factor gives 
rise to beriberi. 

The aetiology of beriberi has been considered at length in Chapter II 
of Beriberi and Freetown Prison. Some of the facts given there may 
be condensed here. The theories put forward as to the cause of beriberi 
have been numerous, but of these theories only three survive to the present 
day, namely, (i) that the disease is due to a dietary deficiency ; (ii) that 
it is due to auto-mtoxication following faulty metabolism ; and (iii) that 
it is due to bacterial invasion. No conclusive evidence has ever been 
put forward to prove the latter two theories, and in the opinion of most 
workers, the bulk of the evidence gathered from beriberi outbreaks and 
r_^°?eD. ,The Examinatm of some Indian Foodstuffs for their Vitamin 
Content. Biochem. J., 1922, Vol. XVI, p. 35. vitamin 

2 Willimott and Wokes, “ Some Constituents of Dried Yeast and Yeast Fvtr^t 
I heir Application in Human Nutrition,” Lancet, 1928, Sept., 29, pp 688-673 
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from experimental work is in favour of the view that the disease is due 
to a deficiency of vitamins in the diet. 

Discussing the bacterial infection theory of origin, it was shown that 
Wydooghe4 noted site infection evidence and exonerates diet, while he is 
able to produce cure by germicides. Couto2 noticed the same tendency 
to local infection, and absence of dietary causes. McCarrison3 admits 
that an organism such as B. suipestifer may occur in beriberi but deems it 
fortuitous, as vitamin deficiency renders the body very liable to be overrun 
by the rank growth of bacteria. He disregards the various rice bacilli as 
a factor, and in this Bose4 agrees with him. Mentes5 and Higuchi6 and 
Bernard7 bring forward evidence of the culpability of other organisms, but 
in the opinion of the present author fail to substantiate their claims. 

Fraser and Stanton,8 as long ago as 1908, proved (1) that beriberi was 
not communicable from man to man, either through direct contact or 
through the intermediary of ectoparasites ; (2) that place per se or con¬ 
sidered as a nidus of infection played no part in its causation ; and (3) that 
the disease has an intimate relation to diet. In 1910 they attributed the 
disease to absence of alcohol-soluble substances in rice. Hopkins and 
Funk carried the discovery to its conclusion. 

It now remains to correlate the vitamin theory with the evidence 
brought forward by the infection protagonists. Leger suggests that 
unpolished rice counteracts the bad effect of excessive carbohydrate, 
whereas polished rice is easily contaminated by organisms. Graham 
differentiates between polyneuritis columbarum and true beriberi and 
shows that the latter disease arises from a closely defined deficiency of 

vitamin B. 
empirical). 

His conclusions may be tabulated thus (the figures are 

Table CXLVII. 

Decorticated rice 
Less than 50 vitamin B No beriberi but 

polyneuritis. 

Decorticated rice less than 50 vitamin 
B plus 0 ■ 8 grm. dhal 

Rice autoclaved at 130 . . 
Highly milled rice or half-boiled rice. . 
Lightly milled rice or half-boiled rice 

plus 0-2 grm. dhal 

75-90 vitamin B 
75-90 vitamin B 
75-90 vitamin B 

Beriberi. 
Beriberi. 
Beriberi. 

100 or more vitamin B . . No Beriberi. 

■ Wydooghe, Bull. Soc. Path. Exot.. 1918, March Vol. JCHo.3. PP^?4^ 
• Couto. Arch. F. Schiff. u. Prop. Hyp.. 1926. July.Vol- 30, No. 7. pp. 275-84. 

3 McCarrison, Ind. J. Med. Res., 1914 15, Vol. , o. 

1 MenlMadrid, 1926, Vol. 34, No. 2. 

: Bernard', ^ Vol. 19. No. 7, pp. 575-582 and 

PP's6Fr'a6seJ and Stanton, Collected Papers on 6, Vol. 7. 
8 Leger, Rev. Pract. Malad. des Pays Chauds, 19-7, October, 

No. 10, pp. 529-539. n , v , 19 No. p), pp. 
.. Graham, Bull. Office Intern VHyg. Pubhq.. 1927, Oct., Vol. 19, 

1477-1480. 



avitaminosis, etc., associated with defective dietaries 343 

The many subsidiary factors producing such an avitamino: 

beriberi are illustrated on page 326. . -,i 
Incidence of beriberi.-The incidence of beriberi is co-extensive wit 

the tropical and subtropical belt, but it is probable that the conditions 
described as infantile beriberi is prevalent in temperate c lma e 
is usually unrecognised. In the Philippine General Hospital , beriberi, 
including polyneuritis, ranks eleventh numerically on the list. It is 
prevalent in Ecuador2 although pellagra is seldom seen. 

During the construction of the Congo Ocean Railway3 beriberi and 
malnutrition formed the third group of diseases in order of importance- 
In 1926, among an average effective of 3,000 men between January an 
May, there were 374 cases of beriberi and 105 deaths. At this time the 
carbohydrate fraction of the ration was one-third manioc and two-thirds 
rice, and the protein ration was smoked meat or fish. The beriberi was 
of the cedematous form ; polyneuritis was veryrare ; cases improved 
rapidly in hospital when ground nut and cod liver oil were given (i.e. 

by giving a balanced dietary). Many persons complained of failure of 
vision, which is attributed to lack of fat-soluble vitamins. 

Infantile beriberi.—There seems to be considerable ground for the 
belief that human milk may be deficient in vitamin B and cause a 
deficiency disease in infants known as infantile beriberi. In America1 
samples of milk were taken from numerous mothers, and it was shown 
that the vitamin B content of the milk is very low indeed. The con¬ 
clusions were that the anti-neuritic potency of mixed human milk, at 
least from a group of women receiving the average American dietary, 
is very slight. It is possible that many mothers do not supply enough 
of vitamin B to their babies. With regard to the mothers not themselves 
showing any signs of beriberi, the general impression is that they are 
suffering from a latent beriberi which can be shown by tenderness on press¬ 
ing the calf muscles or trying the knee jerks or from pain or loss of sensation. 

Dennett5 believes that cow’s milk and in some cases human milk 
cannot be relied upon to supply an adequate amount of vitamin B to 
infants. He carried out observations on 150 infants, to whose diet was 
added wheat-germ sugar as an extra source of vitamin B. Experiments 
on rats showed that the preparation of wheat-germ sugar contained 
90-100 times as much anti-neuritic factor and 25-35 times as much pellagra¬ 
preventing factor as does good cow s milk. The infants were fed on cow’s 

Gutienreg, An Analysis of 76,532 cases admitted to the Philippine General 
Hospital,” Jl. Phil. Isi. Med. Assoc., 1926, Nov., No 11, Vol. 6, pp. 359-372. 

2 Valenzuela, “ Die Republik Ecuador, und ihre Pathologie,” Arch. f. Schiffs u. 
Trop. Hyg., 1927, Jan., Vol. 31, No. 1, pp. 13-20. 

3 Lefrou, Ann. de Med. et de Pharm. Colon., 1927, Vol. 25, No. 1 pp 5-51 

voi lxxxipi>Vis3?i"s?189*203 cy of Human Mi,k- 1927-" !'■ ***■ chem- 

M.^ns,'vS:tn;“ssvitamin B Fac,or in In,ant Feed,n«-" j- a 
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milk and water to which was added the wheat-germ sugar, the amount of 
the latter being gradually increased from one level tablespoonful or less 

up to the point of the individual infant s tolerance. Occasionally, only 

minimal amounts ot the sugar could be used, owing to its laxative action. 
A group of 129 infants, the prophylactic group, fed on such a diet 

from the age of about 2 months to 9 months, “ showed a surprising freedom 

from anorexia, and none of them went through the period which has 
been described as the vitamin B deficiency period. They gained con¬ 
tinuously in weight . . . and as a group they did exceedingly well.’' 
The average gain in weight during the 5 months period was 12 lb. 3 oz. 

In the second group, the 21 infants before treatment had started to lose 
weight or ceased to grow. After administering wheat-germ sugar, a return 
of appetite was observed (though sometimes only after 2 weeks’ feeding) 

and the infants rapidly gained weight. The author suggests that apart from 
the cod liver oil and orange juice normally added to the diet, from | to 1 oz- 

by weight (1 to 3 level tablespoonfuls) of wheat-germ sugar should be 
given daily to every bottle-fed baby throughout the first year of life. 

Vitamin B and milk.—Bloxon1 also investigated the effect of 

additional vitamin B to an infant’s diet. One part by volume of dried 
brewer’s yeast was mixed writh two parts of water and a dose of 1 c.c. 
twice daily given to infants up to 4 lb., increasing to 8 c.c. twice daily in 
infants from 12-25 lb. ; four premature infants given yeast were com¬ 

pared with 5 controls. Three of the premature infants who had been doing 
as well as the average premature in the hospital gained over 7 per cent, 
more than the average, and one infant given vitamin B from the second 
day did better than any premature infant in the series. A series of 

30 infants (including new born) which were given yeast were compared 

with 25 controls. Most of the infants were admitted to hospital for 
under-nutrition or respiratory-tract infection. The average daily rate 

of gain in the series receiving yeast was over 100 per cent, greater than 
in the controls. The results indicate that in the usual infant diet there 

is a partial deficiency of vitamin B, and that the routine addition of some 
substance rich in this factor may be of value in infant feeding from birth- 

Hoobler2 gives the following account of the symptomatology of 
vitamin B deficiency in infants. He says that infantile beriberi is 
common in tropical countries where nursing mothers subsist almost 

entirely on polished rice. The main symptoms of this disease are as 
follows : The infants are pale, restless and fretful, they are constipate 
and suffer from acute attacks of colic ; they are liable to vomiting and 
consequently lose their appetite and begin to waste ; their urine is 

1 Bloxon, “ Vitamin B Requirements in Infancy,” Anter. J. Dis. Children, 1929, 

Vol 37, pp- 1161-1168. . . t 4. •> r j mer 
2 Hoobler, ” Symptomatology of Vitamin B Deficiency in Infants, J. - 

M. Ass., 1928, Vol. 91, pp. 307-310. 
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scanty • the muscles are tender and weak and the tendon reflexes are 

diminished; sometimes symptoms of meningeal irritation appear 

is known that experimental animals require extra supplies of vitamin 

enable them successfully to rear their young, so that there is no a 

priori reason why nursing women taking ill-balanced diets should not 

fail to supply vitamin B in their milk to meet the requirements ol their 

infants. A group of symptoms was observed in young infants which 

improved when a concentrated preparation of yeast was added to the 

diet and it is suggested that these symptoms are the expression of a 

relative deficiency of vitamin B. These symptoms are as follows: 

(1) anorexia, (2) loss of weight, (3) spasticity of the arms and legs, 

(4) rigidity of the neck, (5) restlessness and fretfulness, (6) pallor. It is 

suggested that some source of vitamin B should be added to the diet of 

young infants just as the fat-soluble and antiscorbutic \ itamins are now 

commonly added. Bray1 describes a form of infantile beriberi occurring 

in Nauru or Pleasant Island, and characterized as follows. A breast-fed 

baby, about the third month, in apparently good condition, suddenly 

vomits during feeding, restlessness and crying follow, motions normal, 

abdomen swollen and tender from gastric distension and hepatic conges¬ 

tion, temperature normal with a very rapid pulse, lymphopenia, gradual 

onset of dyspnoea and cyanosis, increased mucous secreted and fluid in 

serous cavities, onset of meningismic signs unaffected by lumbar puncture 

and immediate response to vitamin B saturation. 

(Edema Disease in Haiti.—Mann2 described a condition among 

prisoners in Haiti which has many features like beriberi and which appears 

to be due to faulty diet. There is a wet and a dry form of the disease. 

He distinguished it from true beriberi as follows :— 

Table CXLVIII. 

Beriberi. 

Cardiac hypertrophy . . 

Palpitation and rapid pulse rate 

Motor paralysis sometimes present 

Vomiting sometimes present 
Fever sometimes present 

Loss of appetite 
Symptoms required longer period to develop 

Steppage gait 

1 Bray, Trans. Roy. Soc. Trop. Med., Vol. 

2 Mann, " An (Edema Disease in Haiti ” J 
p. 1416. 

(Edema Disease of Haiti. 

No case of cardiac hypertrophy seen 
in nearly 200 autopsies. The 
heart is usually reduced in size. 

Palpitation not marked ; slow pulse 
rate, usually around 50 per minute, 
as low as 28 per minute recorded. 

Only one case of paralysis was dis¬ 
covered. 

Vomiting never detected. 
Fever usually absent. Temperature 

subnormal. 
Appetite increased and perverted. 
Symptoms develop more rapidly, 

often within 3 weeks after ex¬ 
posure to the aetiological factor, 
and as early as 10 days. 

Not present. 

XXII, No. 1. 

Amcr. Med. Assoc., 1920, Vol. LXXV. 
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Wickersham,1 writing in 1929, says that as a result of hygienic 

and dietetic reforms this disease has now practically disappeared. The 

ptisoners instead ot being closely confined were allowed to be outside all 

day, and vegetables, fruit, eggs, beef and pork were increased, or added 

to the dietary. The diet previously consisted chiefly of rice, dried beans, 

corn, meal, sugar cane and fruit, with fresh vegetables and meat in small 

amounts at infrequent intervals. There was no calorie deficiency 

previously, but a very definite deficiency of animal protein. Vitamin 

deficiency and lack of sunlight may have been contributory factors. 

Significance of Third Factor.—With regard to the third factor of 

vitamin B connected with intestinal disturbances, McCarrison2 suggests 

that subminimal provision of vitamins results in marked impairment of 

the neuro-muscular control of the intestine. Consequent upon this, there 

is failure of the latter to transport its contents in a normal manner, due 

to impairment of the assimilative, secretory and protective functions. 

Mucous disease is very common among European children in India who 

are fed largely upon sterilized milk, artificial foods, white bread, polished 

rice, butter, overcooked vegetables and excessive quantities of sugar. 

Therapeutic experience has shown that this malady yields to a rationally 

selected dietary. The mucous stools, the diarrhoea, the marked irrita¬ 

bility, the unhealthy appetite rapidly disappear on such a regimen as also 

the “ night terrors ” from which such children frequently suffer. 

In the category of syndromes caused in children by feeding insufficient 

diets, McCarrison also ventures to suggest coeliac disease described by 

Still. It is thus characterised : “ Absent in breast-fed children, its 

onset between the age of nine months and two years, the diarrhoea which 

so frequently precedes it, the cessation of growth, the ill-formed, pale, 

‘ oatmeal ’ stools, the frequent association of scorbutic symptoms, the 

abdominal distention, the afebrile nature of the malady, the diminished 

size of the liver, the blood changes, the occurrence of oedema, the thin 

bones, the muscular feebleness ”—all these find their counterpart in 

pigeons fed on an exclusive dietary of autoclaved milled rice. 

Second Factor—Pellagra-Preventing.—The second factor in 

vitamin B is known as B 2 or P.P. The pellagra-preventing vitamin is 

believed to occur in the flesh and internal organs of animals, in fish and in 

eggs. It can also be derived from vegetable sources, being particularly 

abundant in yeast and present in wheat-germ. Dried peas, milk, whole 

wheat and tomatoes contain only small quantities of this substance. 

zEtiology of Pellagra.—Pellagra in man is analogous to the disease 

in dogs known as black tongue. Its relationship to other human diseases 

will be discussed later. 

1 Wickersham, W. W„ U.S. Nav. Med. Bull., 1929, Jan., Vol. 27, No. 1. PP-69 73 

2 McCarrison, " Faulty Food in Relation to Gastro-intestmal Disorders, J • 

Amer. Med. Assoc., 1922, Vol. LXXVIII, p. 1. 
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Pellagra is common in Italy and Roumania, it broke out among 

prisoners of war in Egypt, and it is widespread ln the S°^ ""abactor 
States. The amount and quantity of protein undoubtedly is a lactor 

in the ietiology of pellagra. In early stages it can be cured by giving 

liberal animal protein. Following the Mississippi floods, there was much 

economic distress and large numbers of people were found to live on 

maize, fat pork and molasses, with the result that the mortality from 

pellagra in these States during 1927 was about twice that of 1924. 

The following recent observations on this disease are important. 

Wilson1 writes on the diet factor in pellagra, and the paper opens with a 

discussion of the fundamental question of protein assimilation. The 

sufficiency of protein must not be reckoned by its gross weight but by its 

assimilable value. In other words, the important factor is the biological 

value of the protein. Proteins differ considerably in their biological 

value. For estimating the comparative value of a given amount of 

protein one has to divide the total quantity by one of the following factors ; 

Animal protein, 1 ; rice protein, 1-12; potato, 1-27; pulse, 1*82, 

wheat flour, 2-55; maize, 3-4. Thus, a man, weighing 70 kilos., to 

maintain his nitrogenous equilibrium, must take 30 grammes of protein 

daily if he take meat as his source, but 102 grammes of protein if 

he consume the maize variety. The figure 40 may be taken as the mini¬ 

mum of safety for the biological value of protein, though many healthy 

individuals may escape disease with a B.P.V. of only 20. When hard 

labour is indulged in, 50 would be a safer figure, and for a community with 

chronic intestinal disease, or one previously affected with pellagra, a 

figure even of 60 is not too high. With these preliminary considerations, 

the author discusses the diets associated with the various outbreaks of 

pellegra throughout the world, and shows clearly the connection between 

deficient protein and the disease. 

1. The Outbreak among the Armenian Refugees at Port Said.—The diet 

which presumably caused the outbreak had a B.P. value as follows :—• 

For males (fifteen years and upwards), 23 ; for females (fifteen years and 

upwards), 18-4 ; for children (five to fourteen years), 13-8; for children up 

to four years, 7-3. Later the diet was revised and two new scales were 

instituted, one for the healthy and the other for those who had suffered from 

pellagra or were ill nourished. The B.P.V. of the former diet was 43-7 

and of the latter 59-15. On these diets the disease practically disappeared. 

2. The Rankin Farm Experiment.—The diet administered by Gold- 

berger and Wheeler to convicts, some of whom developed pellagra, showed 
a B.P.V. of only 1 -46. 

3. Diet of Italian Peasants.—-The diet of a hired peasant in the province 

of berrara, where pellagra incidence is about 3 per cent, is as follows 

1 Wilson, “ The Diet Factor in Pellagra,” Jl. of Hyg., 1921, July, Vol. 20, No. 1, 
pp< 
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For eight months of the year B.P.V. 30-4, while for four months of the 

year it is 43. These figures are higher than those of the Armenian 

Refugee Camp, and the pellagra incidence is correspondingly lower. 

4. Individual cases among Egyptian Fellaheen.—Case A : Boy, aged 

11 ; B.V.P. of the diet which caused pellagra had a value of 10.4 ; on 

raising the B.P.V. to 24-9 a cure was effected. Case B : Boy, aged 12 ; 

B.I .V. of diet causing pellagra, 1 -17 ; the boy was cured by increasing 

this figure. Case C : Boy, aged 15 ; in this case the B.P.V. of the diet 
producing intense pellagra was only 10. 

5. Turkish Prisoners of War in Egypt.—The diet under which a large 

number of cases of pellagra developed was as follows :—For the non-labour 

group the B.P.V., after calculating the loss of nitrogen in the feces, was 

33 • 5. For the labour group, after similar allowance for fecal nitrogen loss, 

the B.P.V. was 36-8. The labour group showed a considerably greater 

pellagra incidence than did the non-labour group. 

6. Convicts in Egypt.—Among convicts on hard labour receiving 

a diet of B.P.V. 48-5, the pellagra incidence was 4-4 per cent. Among 

moderate labour convicts receiving B.P.V. of 33-5, the incidence was 

2-8 per cent ; while among light labour convicts receiving the same diet 

as the preceding class the incidence was only 1-5. On a diet containing 

protein of biological value of 54-7 most of the cases recovered rapidly. 

7. Intra-mural Cases of Pellagra in Egyptian Asylums.—These results 

may be passed over, since it is so difficult with insane patients to be sure 

that the diet provided was actually consumed. The remaining dietaries 

discussed in this section are those which are seemingly very poor, and 

yet pellagra does not develop amongst those subsisting upon them. In 

all, the B.P.V. was higher than 40. 

The second part of the paper deals with other factors which may 

possibly play a part in the aetiology of pellagra. These are :— 

(1) Deficiency in accessory food substances. 

(2) Deficiency in fats and lipoids. 

(3) Deficiency of protein. 

(a) Absolute deficiency of intake below the normal requirements. 

(b) Deficiency relative to individual or energy requirements. 

(c) Deficiency due to low availability of protein resulting from 

the nature of the food or defective preparation. 

(d) Secondary deficiency due to excessive bacterial destruction 

of protein in the intestine or defective process of digestion 

or assimilation. 

The significance of indicanuria is discussed. 

Three types of pellagra may be distinguished axiologically. 

(a) The common type seen in poverty or deficient food from other causes. 

(b) Relapse cases in which owing to permanent defects—the result of a 

previous attack of pellagra—the protein supply is inefficiently 

utilized. 
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,, cases in which a disease of the digestive organs due to other 

causes than insufficient feeding, leads to defective utilization 

Goldberger'hseayPsr0S ^'conservative estimate 120,000 people 

in the United States suffered from an attack of pellagra during 1927^ T e 

disease is strikingly limited to the Southern States and affects different 

States to a greatly different degree. Thus Virginia and Florida have been 

lightly affected, the Carolinas have been sorely stricken. There is a 

marked seasonal incidence, 80-90 per cent, of cases appearing in the 

period April to August, and there is a marked tendency to recurrence of 

the disease at this time. It is mainly a disease of children, though 

generally of a mild type, whilst the more severe cases are prone to occur 

in adult females. The endemic disease varies in its incidence with chang¬ 

ing economic conditions, a decrease in purchasing power being liable to 

be followed by an increase in the incidence. Pellagra is probably a 

vitamin deficiency disease analogous to scurvy and beriberi. By omitting 

the pellagra-preventing (P.P.) factor from the diet of dogs and rats a 

disease very similar to pellagra has been produced. The available 

evidence justifies the inference that all foods known to contain vitamin 

B contain the pellagra-preventive. Foods rich in vitamin B are rich 

in the pellagra-preventive, but the converse does not hold, for lean beef, 

which is a poor source of vitamin B as judged by the rat-growth test, is 

a very good source of P.P. The reasons for failure to include the P.P. 

factor in the diet are various. Economic factors of all types play the 

greater part, but the sporadic cases occurring in well-to-do persons are 

due to finicky or faddy eating. The problem of eradicating the disease 

is complicated by dietary habits which are themselves, to some extent, 

related to climatic conditions and thus to the seasonal availability of 

certain foods. Improvement in basic economic conditions is the only 

general cure, though education of the people will help meanwhile. 

In a review of pellagra in the Tropical Disease Bulletin1 2 the 

writer says that the mystery of pellagra aetiology, instead of becoming 

clearer, seems more baffling than ever, for more evidence is coming to 

light tending to disprove the dietetic deficiency theory. Even the 

strongest supporters of this view do not help matters by constantly 

changing their ground concerning the substance or substances, the 

absence of which brings about the disease. Thus, Goldberger and 

Tanner, having forsaken their recent amido-acid love, promptly turn 

their attention towards a still newer mistress, called by them P.P. factor, 

present in brewer’s yeast, in milk and in lean beef; it is very low or 

lacking in dry soy beans, dry cow peas, butter, cod liver oil and canned 
tomatoes. 

1 Goldberger, J., J. Amer. Dietet. Assocn., 1929, Vol. 4, pp. 221-227. 

2 Trap. Dis. Bull., Vol. 22, No. 7, pp. 541-545. 
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lluver1 discusses the incidence of pellagra among the maize-eating 
natives of the Union of South Africa. 

Though the Bantus are largely and often almost exclu ively maize¬ 

eating, pellagra has been rare in South Africa. There have been only 

three outbreaks of any significance, namely in 1906 in Zululand, in 

1912-13 in Pretoria Mental Institution and a recent outbreak among 

Durban prisoners. 1 hese and a few isolated cases of which anything is 

known are tabulated. 

The prison diet scales are uniform throughout the Union. The 

diets for natives consist largely of maize or mealies and are physiologically 

deficient. They are grossly deficient in P.P. value. The fact that this 

diet resulted last year in pellagra in Durban and not in other parts of the 

Union must be attributed to contributory factors. Such a factor might be 

hard work in intense sunlight to which prisoners in some prisons were sub¬ 

mitted. In these prisons the incidence of pellagra was higher than in the 

Durban Central Gaol, the inmates of which labour chiefly in the shade. 

If the existing deficient prison diets are to be continued, it will be 

necessary under present conditions in Durban to supplement them by 

means of a substance rich in P.P. vitamin, such as yeast. A similar 

procedure has been found effective in scurvy prevention among Transvaal 

mine labourers, who are protected from the scurvy brought out by hard 

underground work by the addition of highly antiscorbutic germinated beans. 

Commenting on one outbreak, the author says of a Mental Institution, 

some 60 of the native inmates, chiefly males, were affected. The patients 

showed the typical rash ; diarrhoea and neuritis were prominent features. 

The intensity of the disease varied greatly ; many of the cases were very 

severe, and about 15 were fatal. When the condition was recognised as 

pellagra the diet was immediately improved, chiefly by the addition of 

pea nuts and extra green vegetables, with a view to increasing the fat 

and vitamin content of the ration. Soon after this improved diet scale 

had been introduced the outbreak ended. 
Commenting on the dietaries quoted on page 97, he says “ E diet 

is seen to be grossly deficient in calorific value and deficient also in 

protein, fat, and carbohydrate. The “ F diet has a reasonably high 

calorific value, but this is obtained by an overbalance of carbohydrate , 

fats are deficient and the proteins of low biologic value. 
None of the diets make adequate vitamin provision ; no uncooked food 

is provided ; the main source of vitamin is the vegetable ration. 

The Director of Prisons pointed out that his department was accused 

from time to time of overfeeding its prisoners and of making conditions 

too comfortable. The position is indeed difficult, as the prisoners have 

often subsisted on a pellagra-producing diet previous to conviction. 

Pellagra is further discussed on pages 378 to 379. 

1 Cluver, Brit. Med. J., Oct., Vol. 26, 1929. 
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Pellagra and Malignant disease—Nicholls* says that while it is 

too much to hope that the production of a mUd peHagrous condit'on 

patients afflicted with malignant tumours would be sufficien to cau 

the arrest and absorption of the tumours, yet it appears that diet 

deficient in growth-promoting factors and which renders celb susceptible 

to injury by rays is indicated for patients being treated with X-rays or 

radium. Contrary to this theory, however, CrameH has stated that 

the growth of cancer cells cannot be arrested by withholding from the 

host" a supply of vitamins. With tryptophan deficiency the tumour 

grows, while the growth of the animal is arrested and some tissues even 

atrophy. Dietary restrictions of a degree to impair the health of the 

host do not arrest the growth of the tumour. McCarrison* induced avian 

polyneuritis in pigeons and then cured them by sufficient diet. Six to 

twelve weeks afterwards seven of the twelve developed epithelioma 

contagiosum, which was attributed to their poor nutrition during the 

initial experimental stage, producing an abnormal state of metabolism 

with disorder of endocrine function favourable to the entry into the 

body of a special virus fortuitously present. McCarrison reported a 

further outbreak of epithelioma contagiosum among pigeons fed on a 

deficient diet. He said that the state of faulty nutrition favourable to 

the operation of the invisible virus of this malady is brought about by 

deficiency of certain substances in the diet, among which vitamin B is one. 

Vitamin C, provision of.—This vitamin is water-soluble, and is 

found in fresh fruits and vegetables, in milk from cows on good pasture, 

and in meat and certain tinned foods, especially tomatoes. Lack of it 

produces scurvy. The following dietary1 was specially framed to prevent 

scurvy on the Rand, and its provisions are of particular interest. 

Table CXLIX.—Minimum Ration Scale for Native Labourers. 

Article. Minimum Allowance 
1. Mealie bread, including that used for making marewu 24 oz. a day. 
2. Bread 
3. Beans or peas, at least half of which to be germinated 
4. Meat:— 

(a) Dressed, and containing not more than 25 per 
cent, of bone 

(b) Soup meat (heels, heads, liver, etc.) 
5. Peanuts 

or Additional £ oz. animal or vegetable fat, plus 
extra 1 oz. dried peas or beans. 

6. Sugar 
7. Fresh vegetables, exclusive of carrot tops and maize 

husks 
8. Salt . ‘ . ' ’ 
9. Cocoa 

1 Nicholls, Lancet, Dec. 21, 1929, p. 1333. 
2 Cramer, “ Dietary Deficiencies and the Growth of Cancer,” 8th Sci. Rep Imp 

Cancer Res. Fund, 1923, Vol. VIII, p. 17. 

3 McCarrison, “ Relation |of Faulty I Nutrition to the Development of Epithelioma 
Contagiosum in Fowls,” Brit. Med. /., 1923, Vol. II, pp. 172 and 543. 

4 Delf, " Studies in Experimental Scurvy,” 1921, S. Afric. Inst. Med Res 
(b 13101)q 

6 oz. 
3 oz. 

3 lb. a week. 
1 lb. „ 
2 oz. a day 

1 oz. 

o oz. 
£ oz. 
£ oz. 
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Only the following vegetables to be issued : Potatoes, sweet potatoes, 

carrots, green maize, cabbage, pumpkin, squash, marrow, onions, leeks 
and tomatoes. 

Directions :— 

Mealie Meal. Should the Director of Native Labour, after consultation 

with the Medical Officer, deem it desirable, Kaffir corn or other cereal, 

in such quantity as the Director may approve, shall be substituted for 
part of the mealie meal ration. 

Bread.—-The bread ration issued shall have the following composi¬ 

tion : Not less than 64 per cent, of wheaten flour, and not more than 

36 per cent, of mealie meal. 

Beans or peas.—Beans and peas supplied shall be of good quality 

and free from weevils. 

Meat.—Three pounds dressed meat of good quality to contain not 

more than 25 per cent, of bone, plus f lb. of soup meat (i.e., heads, heels, 

liver, etc.). The dressed meat to be issued raw at least twice weekly, 

not less than 16 oz. to each native at each issue. On each remaining 

day the meat to be issued in the form of soup and/or stew. 

Peanuts.—Instead of issuing 2 oz. of peanuts per day, the equivalent 

amount can be issued three times per week. 

Fresh vegetables.—In order to encourage the consumption of raw 

vegetables by natives when possible, it is recommended that vegetables 

such as cabbages, carrots, or leeks, or any other vegetable, which the 

native would eat raw, be minced up fine and stirred raw into the stew or 

beans, immediately prior to issue. 
Germinated beans and vegetables should be kept in cooking pots as 

short a time as possible, and in any case not more than 45 minutes ; 

they should not be mashed or cut fine before cooking, but this may be 

done after cooking, if desired. 
If, during the months of July, August, September and October, an 

orange or other approved substitute be issued every second day, the 

vegetable ration may be reduced to 3 oz. per day. 

Cocoa or coffee.—Cocoa issued shall contain not less than 25 per cent, 

of cocoa fat, and the coffee shall contain not less than 75 per cent, of pure 

coffee, the remainder being pure chicory. 
Prior to going on shift, each native is to be issued his daily bread ration 

and either 10 oz. of properly prepared soup or stew, or 10 oz. of cocoa 

or coffee, which shall be properly sweetened. 
Only wooden vats and utensils are to be used in the brewing an 

storing of marewu. 
The following table from the same source is important 
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Table CL.—-Minimum Protective Ration, and Approximate 

Vitamin C value of Food Products Tested. 

Food Product. 

Peach, fresh juice.. 

Minimum Daily Ration Protec¬ 
tive against Experimental 
Scurvy in Guinea-pigs. 

3-0 c.c. in season, 5 -0 c.c. end of 
season 

Approximate Value 
in respect of 
Vitamin C. 

+ in season. Little 
value end of sea¬ 
son. 

Pineapple, fresh juice 

Orange, navel, fresh juice 
Naartje, fresh juice 
Pawpaw, fresh juice 

Vegetable marrow, fresh 
juice 

Pumpkin, fresh juice 
Green mealies (raw) 
Sweet potato (juice) 
Sugar cane (juice) 

Kaffir corn (raw, germinated) 

Kaffir corn (dry, malted). . 

Soy beans (raw, germinated) 
Cow peas, var. “ Whippoor¬ 

will ” (raw, germinated) 
Cow peas (germinated, 

steamed 30 minutes) 
Cow peas (germinated, boiled 

20 minutes) 
Kaffir beer, Crown Mines 

,, “ Ferreira Deep ” 

2-5 c.c. 
1 0-1 -5 c.c. 
3 0 c.c.. 
? 2- 5c.c. (investigation proceed¬ 

ing) 
More than 5-0 c.c. when young 

and green, more than 15 c.c. 
when old and ripe. 

15-20 c.c. 
15-20 grm. 
5 c.c. 
No protection whatever with 

10 c.c. 
More than 12 grm. (probably 

15-2 grm.) 
No protection whatever with 

10 c.c. 
No protection with 2 -5 grm. . . 
2-5 grm. 

15 0 grm. or more 

16 grm. gave very little protec¬ 
tion 

More than 10 c.c. 
More than 10 c.c. 

+ + 
+ + + 
+ + 
? + + 

+ Little, if any. 

Little value. 

+ 
+ 
Little, if any, value. 

+ 

Little, if any, value. 

Little, if anv, value. 

+ + 

+ 

Little value. 

Little value. 
Slight value com¬ 

parable with that 
of fresh milk. 

In addition to the above, the following values are quoted from various 

sources : Holst and Frolich, 1912,1 called attention to the fact that 

vitamin C was more stable in an acid than in an alkaline solution. Hess 

and Unger2 showed the value of canned tomatoes and recommended 

them as a prophylactic. Delf3 compared cabbage heated at various 

temperatures and for different lengths of time with raw cabbage as 

antiscorbutic foods. She estimates that 70 per cent, of the vitamin is 

destroyed by one hour’s heating at 60° and over 90 per cent, in the same 

time at 90°. After 20 minutes’ heating at 90° to 100° the loss is about 

70 per cent. In another paper she shows that the relative antiscorbutic 

value of fresh and canned tomatoes may be expressed empirically as 

follows Pulp of fresh raw English tomatoes, 2 ; bottled tomatoes 

(Chivers), after 4-6 months storage, 7-5 ; tomatoes canned whole, after 

1-2 months storage, 8-5 ; ditto, stored 4 years, 10. 

1 Holst and Frolich, “ Ueber experimentellen Skorbut,” Zeitschr. f Hvo u 
Infekt-Krank, 1912, Vol. LXXII, p. 1 

2 Hess and Unger, Proc. Soc. Exp. Biol, and Med., 1918, Vol. XV, p. 96. 

pp \lA-QlT°Chem' J" 1918’ V01' XII> P' 416 '' ibid‘ 1924, V°L 18> No‘ 3 and 4> 

(b 13101 )q z2 
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Chick, Hume and Skelton1 found that tamarind, cocum and mango 

in India possessed a definite but small antiscorbutic value, less than raw 

cabbage, swedes, germinated pulses, oranges and lemon juice, but equal 

or superior to carrots, beetroot, cooked potatoes, and raw meat juice, 

reckoned weight for weight. Eckman2 found that dried peaches, apricots, 

apples, pears, prunes, cherries and loganberries do not prevent scurvy 

in guinea-pigs when 4 grammes per day are given. Zilva3 investigated 

the vitamin C in apples. The apple was chosen because much informa¬ 

tion about the changes in it during storage, etc., was available, mainly 

owing to the activities of the Low Temperature Station at Cambridge. 

Results obtained showed that one cooking variety had higher antiscorbutic 

activity than any of the other numerous varieties so far tested. Heating 

this apple in its jacket does not appreciably diminish its vitamin value, 

if the fruit be consumed shortly after heating. The eating varieties show 

comparatively little variation in activity and are decidedly less active 

than the cooking variety mentioned. Picking apples a fortnight earlier 

makes no difference in the vitamin C content. There is more loss of the 

vitamin content in gas-stored than in cold-stored apples. Imported 

apples are less active than English apples, the difference being greatest 

in apples coming from longer distances. 

The vitamin C content of Australian sultanas has also been investiga¬ 

ted. Those subjected to the cold dip and hot dip processes were examined, 

but neither sample contained much, if any, vitamin. Pomegranate, 

Chinese cabbage, and hsiang ts’ai (Coriandnm sativum, Linn.) are rich 

in vitamin C, Hung kuo, pich’i (Eleocharis tuberosa, Naves), and ou 

(Nelumbium speciosum, Willd.), are good sources of vitamin C. P'ich 

lan (probably Brassica oleracea caulorapa) contains only a small amount 

of vitamin C. Hung t’sao (probably Polygonum orientate, Linn.) and wo 

sun (a variety of Lactuca sativa, Linn.) are very low in vitamin C. 

Foods rich in vitamin C.—The most efficient antiscorbutic foods, 

with their relative values, are cabbage, 110; lemon and orange juice, 100 , 

swede juice, 60 ; germinating peas, beans and lentils, 30 , carrot, radish, 

beetroot juice, each 7-5; juice of beef, 7-5; cow’s milk, 1-0-L , a 

the above in the fresh state. Some roots, like radish and beet, arc almos 

useless as antiscorbutics. Cabbage juice boiled for ten minutes at 100 C. 

and boiled potato soups are good ; raw juice of apples, carrots an grapes 

less so ; 5 c.c. of raw lemon juice is sufficient to prevent scurvy in sucklings^ 

For older children and adults, vegetables should be cooked for not mo 

than 30 minutes, and the raw liquor should be used. Raw tomato is 

very valuable and its antiscorbutic value for prevention an ice 

1 Chick, Hume and Skelton, Lancet, 1918, Nov P; f 0' 

2 Eckman, J. Amer. Med. Assoc., 1922, Vol. LXX » P _ f Frujts, 
3 Zilva “ Statement as to Progress of Work on the Vitamin Content of 

Vegetables and Dairy Products,” Empire Marketing Board. 
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is not impaired by to mos"fr^ 

r;i,x”S. “ •« <■<*-« «■■■—> '• »”«*>' 
sufficient vitamins for a guinea-pig. ,, 

Milk powders vary in their antiscorbutic properties according to t 
initial quantity of the vitamin in the milk (which is influenced by 
feeding of cows) and to the method employed in the drying, .he spray 

■ process being more destructive to the vitamin than the Just process. 
This does not invalidate milk powders as food for infants, but it nccessi 
tates their being supplemented by substances containing the requisite 
vitamin, the only possible exception being powders prepared by tie 
just process from summer milk, or from cows specially fed. 

Orange Concentrate.—Dr. Park Ross kindly sent me the following 
particulars of an orange juice used in Natal. He says that vegetables are 
difficult to supply and more difficult to get satisfactorily cooked, hence 
the introduction of this juice. “ The most important part of the Natal 
Antiscorbutic Ration from the point of view of Scurvy is the orange per 
diem. Most employers testify to a difficulty in obtaining oranges. At 
my suggestion, Messrs. H. L. Hall & Sons, Ltd., P.O. Tomango, Transvaal, 
prepared several samples of orange juice put up in bulk, and these have 
been tried out now with natives, who show a preference for Messrs. Hall’s 
‘ Sweetened Orange Juice, which is put up in bulk drums and marketed 
at 3s. per gallon, f.o.r. Tomango. It will shortly be manufactured at 
Merebank, near Durban, at presumably the same price. One-and-a-half 
ounces of this juice are guaranteed to contain one-and-a-quarter ounces 
of pure orange juice, which is the amount present in one standard orange, 
and it is recommended that one-and-a-half ounces constitute the standard 
tot. 

“ It may be given neat or diluted, and would be appreciated by agri¬ 
cultural workers if issued in the field during the midday stop. Alter¬ 
natively, when a quinine ration is given, it may be made the vehicle for 
the quinine, sweetened or otherwise, made tasty if necessary, and given 
at sundown. The cost of a full-sized orange administered as a one-and-a- 
half ounce tot works out at 0-338 of a penny.” 

According to Zilva (loc. cit.), metabolism experiments have shown that 
the absence of vitamin C is not responsible for the excretion of imperfectly 
metabolised carbohydrates, or for the absorption and retention of nitrogen, 
as asserted by some continental workers. 

Scurvy at Moyale, etc.—The following notes as to the incidence o{ 
scurvy in various parts of the tropics are of interest. 

In the Belgian Congo, Olivier1 says that the prisoners furnish the 
highest percentage of the disease. Their conditions of dietary and work 

1 Olivier, “ Service Medical du Ruanda, Urandi,” 1924, Ann. Soc. Beige de Med. 
Trop., 1926, July, Vol. 6, No. 2, pp. 115-144. 
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aie not inferior to those of the troops and labourers. It is significant 

that they are deprived of fermented liquors to which they are accustomed 
when at liberty. 

At Moyale hospital, Kenya Colony, following a period of prolonged 

drought, four askaris of the King’s African Rifles were admitted suffering 

from scurvy1. No cases of the disease were reported among the native 

civilian out-patients of the hospital, although in all respects the civilians 

were not so wrell housed, fed or clothed as the military population. During 

the first half of 1928, the rains resulted in the failure of the grass crop and 

the complete absence for some time of fruit and vegetables. Milk became 

scarce and dear, and for a short period there was none for sale, although 

there was some available for the owners of cattle. To this fact is attri¬ 

buted the freedom of the civilian population from scurvy, the vitamin C 

content of the milk being sufficient to prevent the onset of the disease. 

The patients with scurvy, when treated with half a pound of raw onions 

and half a pound of raw potatoes daily, showed rapid improvement. 

As with beriberi, a form of scurvy in infants has been described, also 

a disease originally named after Barlow, which we now know to be a 

complication of rickets and scurvy. 

Vitamin D.—This vitamin, in some way not yet understood, controls 

the metabolism of calcium and phosphorus. Rickets and tetany may 

be roughly conceived as a failure to absorb these substances from the 

food into the blood stream in normal concentration. Dietetically 

speaking, civilized man had until recently but three main sources of 

vitamin D : milk and its derivatives, eggs and cod liver oil, sources to 

some extent variable and uncertain. In recent years, it has been shown 

that vitamin D is probably ergosterol activated by ultra-violet light, 

and to-day there is available in irradiated ergosterol an antirachitic 

agent of tremendous potency, a dose of 0-00001 mgm. producing 

demonstrable healing in rats. It has been shown by E. Mellanby that 

certain cereals such as oatmeal and maize possess an “ anticalcifying 

effect and tend to produce a more marked lailure in ossification than do 

certain others, such as rice and white flour. This anticalcifying effect is 

always neutralized by vitamin D. Another interesting fact which has 

recently come to light is that, generally speaking, human milk is less 

antirachitic to the rat than cow’s milk, although it has long been known 

that breast fed babies are less liable to rickets than those artificially fed 

Ostelin is a concentrate of vitamin D, prepared by irradiation ol 

ergosterol, and standardised by physiological tests. 

Liquid : Glycerin suspension, m iii of winch is equivalent to coil liver 

For adding to infant’s bottle feeds, dispensing in mixtures 

350-356. 
oil, 5 1. 

1 Kenya and East Afric. Med. J., 1929, Vol. 5, PP- 
Med. Sci., 1929, March, pp. 110-117. 2 Aykroyd, Irish J. 
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(miscible with water in all proportions) and general use. Dose : Children, 

ph^e'&£££■ — o^i 
phosphate, gr. ii; parathyroid desiccated gr. 1/40. For use wher 

administration of parathyroid is desired in addition to vitamin . 

1 tablet two or three times a day. 
Ostomalt contains malt extract; osterlin equivalent to oO per cent 

cod liver oil; concentrated orange juice equivalent to 50 per cent natural 

juice ; calcium glycerophosphate, gr. ii per oz. ; concentrate of vitamin A 

added. Contains vitamins A, B-, B*, C, D. For growing children and 

adults Dose : Children, 1 to 1 teaspoonful t.d.s.p.c. ; adults, 1 to 3 tea- 

spoonfuls t.d.s.p.c. ... T 
Colloidal calcium with ostelin, for subcutaneous injection. In 

1 c.c. ampoules, each equivalent to 50 c.c. cod liver oil and \ mg. calcium. 

For use in fracture cases, urticaria, angio-neuritic oedema, and as an 

adjunct to the treatment of tuberculosis. Dose, 1 injection every 3, 5 or 

7 davs. For intensive treatment 1 injection daily for several da\s. 

Sources of, and action of, cod liver oil. Hydroquinol, egg yolk, 

fresh raw carrots, alfalfa, bile and sperm oil are all reported to have some 

antirachitic power. McCollom1 states that cod liver oil fed in amount 

representing 2 per cent, of the food ingested rapidly cured experimentally 

induced rickets, whereas butter to the amount of 30 per cent, gave 

evidence of beginning cure only in 11-14 days. Coco-nut oil was less 

potent than butter and other vegetable oils were found inert. Shark 

liver oil and turbot liver oil appeared to be as potent or nearly as potent 

as cod liver oil. The liver of sheep is practically devoid of vitamin D, 

the body fat of certain fishes contains much vitamin D but no vitamin A.2 

Experiments have been made to ascertain whether the administration of 

cod liver oil to cows on pasture during the summer months would increase 

the vitamin content of their butters, as was found to be the case when 

given to them during winter months on a diet poor in fats. The results 

were inconclusive. 

In view of the importance of obtaining a suitable quality of cod 

liver oil as a source of vitamin D, the following information as set forth 

by Messrs. Allen and Hanbury, Ltd., London, is of interest. 

“ Formerly cod liver oil was regarded as a nutritive agent by virtue 

chiefly of its readily assimilable fat content ; the presence of other sub¬ 

stances which might also have a beneficial influence was admitted in 

many quarters, and alcoholic extracts of cod liver oil were in use twenty- 

five years ago, with, according to many people, satisfactory results. The 

1 McCollom, “ The Newer Knowledge of Nutrition,” p. 307 
2 Bulletin of Hygiene, May, 1928, p. 406. 
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development of the vitamin theory and the knowledge that cod liver oil 

contains in considerable concentration the two fat soluble vitamins A 

and I), have led to a new orientation of ideas in regard to the use of cod 

liver oil, so that the value of the readily assimilable fat is at present 

being lost sight of, while the value of the vitamins is being unduly extolled. 

It is, at any rate, the case that cod liver oil must now be judged by 

different standards from those that existed when, for instance, the 1914 

British Pharmacopoeia was published. Then colour and flavour were 

the first consideration, and on this account Norwegian cod liver oil was 

regarded as the pre-eminent variety. For its colour, flavour, limpidity 

and production in large quantity in ordinary seasons, Norwegian cod 

liver oil is still outstanding. Its vitamin value, however, is considerably 

below that of Newfoundland cod liver oil, and that made on this side of 

the North Sea generally. On this account Norwegian cod liver oil can 

no longer be put forward as the best the world produces, judged by the 

new criteria of value. 

“ On account of the variation of the proportion of vitamins A and D 

present in different samples of cod liver oil, it is necessary that suitable 

tests be made, and the modern practice is to state the results of such tests 

in units of activity. In regard to vitamin A, a colour test is available 

that appears to give satisfactory results in comparison with a physiological 

test that is carried out by means of feeding experiments on animals. The 

United States Pharmacopoeia has adopted a system of units of vitamin A 

which will probably become universal. Average Norwegian cod liver 

oil contains about 500 units per gramme of vitamin A ; average North 

Sea and Newfoundland cod liver oils contain about 1,200 units, while 

some samples of the latter test up to 1,500 units. 

“ The relative proportions of vitamin D in the different cod liver oils 

are not yet well known, for the reason that no chemical or physical test 

for vitamin D is available, and the value of the oil can therefore only be 

j udged by feeding experiments on animals. This consists in the determin¬ 

ation of the quantity of the sample necessary to produce satisfactory 

healing in rats that have been rendered rachitic, comparison being made 

with a standard specimen of irradiated ergosterol. One unit of vitamin D 

is now defined as the activity contained in one ten-thousandth milli¬ 

gramme of irradiated ergosterol. A good example of cod liver oil should 

contain about 100 units per gramme of vitamin D. There seems to be 

less variation in regard to the amount of vitamin D than of vitamin A 

contained in oils from different localities. Cod liver oil w.l still hold its 

own against synthetic substitutes because of the value of its la a a 

foodstuff, and because of its richness in vitamin A, of which it is still 

"Minerals and cod liver oil.-Observations in Kenya on the addition 

of minerals and cod liver oil may be included here. It was found that 
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rise in blood calcium and rise in body weight. 
In a metabolism investigation on five growing boys, it was found that 

four out of the five were on a slightly negative balance on the prison c le 

(0-32 gr. calcium per day). The addition to the diet of milk, or of 

calcium in a mineral mixture, converted the negative to positive balances. 

Cod liver oil alone as an addition to the diet had little or no effect on 

the calcium absorption. The “ maintenance requirement ” per day of 

each boy appeared to be about 0-43 gr. calcium, a figure which agrees 

very closely with results obtained by previous workers. 

Investigations showed the beneficial effect on body weight of cod 

liver oil plus a mineral mixture in the case of two groups of prisoners, 

each consisting of 21 men. The final investigation was designed to trst 

the possibility of remedying the calcium deficiency by the addition to 

the diet of some cheap supplement. In the case of five growing boys, 

the average increase in weight during the experimental period was about 

\ lb. per week. The average retention of calcium per day on the basal 

diet (0-38 gr. calcium intake) was only 0-1 gr., which appears very 

inadequate. On raising the daily calcium intake to 1-0 gr. per day by 

adding calcium carbonate or bone meal, the retention rose to 0-55 gr. 

per day. This level of retention continued throughout the five weeks of 

supplement feeding. 

The calcium and phosphorus balances were roughly parallel through¬ 

out. The difference between the effects of chalk and of bone flour was 

small. The advantage, if any, was with chalk, but the high phosphorus 

content of the bone flour (15 per cent.) did not seem to have any adverse 

effect on the calcium retention. The calcium-phosphorus ratio was 

improved by the addition of bone flour to nearly the same extent as by 

the addition of chalk. 

Table CLI. 

CaC03 addition. Basal ration. Bone flour addition. 
(Total Ca. intake : 0-38 gr.) (Total Ca. intake: 1 gr.) Total Ca. intake : 1 gr.) 

Ca.: P.—1 : 7-5. Ca. : P.—1 : 2-9. Ca. : P -—1 : 3• 2. 

It seemed clear from the foregoing data that there was a definite 

deficiency of calcium in the hospital and prison diets. This deficiency 

may be aggravated by a lack of fat. Since it is a matter of common 
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observation that natives improve in condition on these diets, the inference 

seems warranted that still greater deficiencies existed in the diet com¬ 

monly consumed by the native male in the reserves. This has been 

confirmed (see page 110) by observations of the high percentage incidence 

of bone abnormalities such as bow leg, “ rickety rosary,” etc., in native 

children, and by analysis of the foods eaten and computation of the 

calcium intake in the food of the Kikuyu male. 

Radiation.—When it is remembered that many children in the tropics 

are housed in squalid surroundings remote from sunlight, that any milk 

they get is poor in quality and restricted in quantity, that leafy vegetables 

may be almost unknown to them, the incidence of rickets in such circum¬ 

stances is by no means surprising. But even, in apparently better 

surroundings, the sudden adoption of clothing has unbalanced their natural 

adaptation to light by means of protective pigment, and renders them 

liable to A and D avitaminosis. Rickets is too well known to require 

clinical description here, so we will pass on to osteomalacia and infantile 

cirrhosis of the liver, two common diseases in India and elsewhere in 

the tropics, and associated with lack of vitamin D. 

Osteomalacia in India and China.—The incidence of osteomalacia 

is greatest in North India and the Bombay Presidency1, the heaviest 

incidence being in Kashmir. The disease is almost completely absent 

from Madras and the Gangetic Delta. It is the cause of more than 17 per 

cent, of the cases of abnormal midwifery in the districts in which the 

disease flourishes. Whatever be the exciting cause, the predisposing 

causes have been shown to be bad hygiene, damp, dark dwellings, little or 

no exercise, lack of sunlight and lack of fat-soluble vitamins in the diet. 

The purdah system is responsible for many cases amongst the Mohammedans, 

but the Hindus, though they do not keep strict purdah, leave their houses 

very seldom and the daughter-in-law is usually the drudge ol the house. 

Cases of osteomalacia are never seen amongst the male population. The 

duration of the disease varies between a few months to thirty years, with 

an average of 6-5 years. In China the disease occurs in 1 to 3 per cent, 

of the child-bearing women in those areas where the custom of foot 

binding female children exists. This so cripples them that they can 

only hobble about the house. 
■ 1 • C 1      yv rvl O 1 O PI Q 

"in Australia, after the war, an epidemic of hunger osteomalacia 

broke out in both men and women, and the disease rapidly cleare up 
't'i  _i:„ „ i^nnttYionr i<l 

1 Scott, F.E.A.T.M1927, Vol. 1, pp- 335-3 
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With regard to the aetiology of osteomalacia in China, Maxwell an 

Miles2 say that it is a diet-deficiency disease and is to be placed in t e 

same category as rickets. The deficiency is principally in the fat-soluble 

vitamin or calcium activator content of the diet, though there may e, 

and probably is, an actual or at least a proportional calcium deficiency 

at the same time. The result of this deficiency diet is that a disturbance 

of the normal calcium metabolism is set up, and it is possible that in 

addition to the diet deficiency there arises a toxic process through the 

agency of an unbalanced protein consumption (cereal). Intercurrent 

septic infections will aid in the progress of the disease, but probably only 

by lowering the general vitality, and there is no evidence of such infection 

in the majority of cases. The evidence suggesting diseased processes of 

the ovaries and parathyroid is insufficient to place the blame of the 

disease on either organ. Osteomalacia may be prevented by improving 

the diet of the population in the direction of a fuller supply of fat-soluble 

vitamin and salts. It may be cured by providing a sufficiency of food 

plus a calcium activator such as cod liver oil and sunlight. 

Infantile Cirrhosis.—The following note concerns the aetiology and 

prevention of infantile cirrhosis of the liver as seen in Bengal3. There is 

a deficiency in vitamins of the pregnant woman’s diet reacting both on 

the mammary secretion and the endocrine system of the foetus. Pyorr¬ 

hoea, anaemia and constipation in the mother leads to the secretion of a 

1 Miles and Feng, “ Calcium and Phosphorus Metabolism in Osteomalacia,” 

Jl. Exp. Med., 1925, Jan. 1, Vol 41, No. 1, pp. 137-157. 

2 Maxwell and Miles, " Osteomalacia in China,” Proc. Roy. Soc. Med., 1925 
June, Vol. 18, No. 8, pp. 48-65. 

3 Green Armitage, ” Infantile Cirrhosis of the Liver,” Ind. Med. Gaz., 1926, 
Sept., Vol. 61, No. 9, pp. 441-444. 
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milk “ lacking in stimulating hormones,” calcium, iodine, etc. Over¬ 

feeding ot the child, and the feeding of milch animals for several months 

ot the year on dry fodder, are other adiological factors. For prevention, 

the mother must be fed properly in the ante-natal and nursing periods, and 

when weaning occurs, the milk-affording animal must be properly fed. 

Avoid patent foods and sweets for the child. Give two or three ounces 

of fresh fruit juice daily. All children, European and Indian, should be 

allowed out in the sun from 6 to 9 a.m., and from 3 to 6 p.m., that is when 

the ultra-violet rays of the sun are at their maximum. As vegetables in 

Bengal are wanting in salt, add iodized salt, e.g., iodosol to all food. 

Vitamin E.—This vitamin is believed to influence the reproductive 

functions, and a recent article in the Lancet1 gives the present state 

of knowledge on this subject. Fertility, both in the animal and vegetable 

kingdoms, is naturally associated in our minds with an abundance of 

good nourishment. Among mankind, fasting has been practised from 

time immemorial as an aid to chaste living. The relation between fertility 

and abundance of food is not, however, by any means a simple problem, 

and we think at once of the pronounced tendency of our own poorer 

classes to produce large families in spite of their having a decidedly 

limited amount of money to spend on food. There is a considerable 

body of evidence pointing to some relation between the state of nutrition 

and the degree of fertility. Macomber2, who has made a special point of 

investigating possible dietetic errors as the cause of sterility in women, 

has recently collected some of this evidence. Animal experiments have 

shown clearly that the quality of food eaten may exert a profound 

influence on fertility, and in the rat a specific accessory factor named 

vitamin E has been proved essential for normal reproduction. It is 

possible also that the quantity of food eaten may be of importance. An 

experiment in under-nutrition carried out in the United States during the 

Great War may have some bearing on the problem. A squad of twelve 

men belonging to a training school were submitted for a period of four 

months to a general dietary restriction so that they lost 12 per cent, of 

their weight. It was noted that during the course of the experiment, 

without exception, they ceased to manifest the usual involuntary phenomena 

of sexual vigour, although they felt fit and were able to carry out all 

their regular work and exercise. It has been reported frequently that, 

during times of famine, the menstruation of women may cease. It, there¬ 

fore, seems possible that at the present time, when fashion decrees that 

women shall be perpetually undernourished, there may be cases o 

sterility directly attributable to the state of malnutrition. An analysis 

of the diets of 206 women seeking advice on account of sterility showed 

that their consumption of protein was- 10 per cent., and of tota energ. 

1 The Lancet, Dec. 14, 1929, p. 1269. 

2 J. Amer. Med. Assoc., 1929, Vol. XCIII, p. 1216. 
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"to be deficient in fat-soluble vitamins. Forty of these women 

nutritio^'anXthough^i^carmof b^assumeiFthat the results were always 

Diseases'associated with defective dietaries—In this final section 

are grouped together a variety of diseases of which the only point m 

common is their relat.onsh.p with a faulty diet. It is not possible to 

give full details of them all, but merely to give notes, especially with 

regard to their adiology. The first group to be considered is epidemic 

dropsy, war oedema or nutritional oedema, and Annam swelling. 

Epidemic Dropsy.—The differentiation between epidemic dropsy 

and the war oedema seen in Central Europe during the Great War is 

extremely difficult. Greig, who studied epidemic dropsy in Calcutta, 

compares it to ship beriberi, so that lack of fats, lack of vitamin B, 01 

lack of calcium have all been incriminated. Acton and Chopra1 have 

come to the following conclusions with reference to this disease. 

There is a close association between epidemic dropsy and the wetting 

of rice by sudden storms or flooding, which allows decomposition to start 

in the rice, and thus produces poisonous bases. I he excessive humidity 

that occurs during the monsoon months is also dangerous when rice is 

stored in stacks and in ill-ventilated stores. The diarrhoea that is 

produced is due to the action of these water-soluble bases causing oedema 

of the mucous membrane and exfoliation of the epithelium. The damaged 

mucous membrane now allows the intestinal cocci and bacilli to invade 

the blood stream and thus produce the fever. These organisms can be 

found in the urine by suitable methods of culture. The stools in the 

acute stage of the disease show large numbers of Gram-positive organisms. 

The rice bacillus can be cultivated from the stools in these cases, provided 

the medium contains no bile salts. It is possible that infections may 

occur of the stomach and duodenum by these organisms, and under rare 

conditions, the disease may be spread from person to person when contact 

is intimate. 

The Fiji epidemic of this disease was proved to be due to the mustard 

oil in the food (see page 190), and there is a growing tendency to 

1 Acton and Chopra, “ Further Investigations into the Etiology of Epidemic 
Dropsy,” Indian Med. Gaz., July, 1927, Vol. 62, No. 7, pp. 359-362. 
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incriminate this foodstuff. In the opinion of the present author, it is 

rare to see cases of epidemic dropsy uncomplicated with beriberi-like 

symptoms, and whatever toxic or infective agencies may be at work, 

it seems that they are enhanced by a vitamin deficiency, possibly of the 

third factor of B-vitamin described by Rosedale. 

Nutritional (Edema.—War oedema, otherwise known as nutritional 

oedema, is certainly associated with a condition of starvation, but it is 

open to doubt as to what factor is implicated. Cases improve on a well- 

balanced dietary, if taken in time. A similar condition has been noted in 

the East Indies in adults on a low and deficient diet, and in infants on a 

diet excessive in carbohydrates. It must be remembered that in chronic 

parenchymatous nephritis, as shown by Eckstein, a diminution of 

circulating protein may lead to oedema of the tissues by lowering the 

osmotic pressure of body fluids. A low calorie value of the dietary is 

probably the most important aetiological factor, since a feature of the 

condition is the extreme depletion of the body of all nutritive reserves. 

Shortage of fats was well marked in the Central European cases, for 

ocular manifestations due to deficiency of fat soluble A were frequently 

noted. 
An annotation in the Lancet1 on this subject is of interest. 

“ War oedema ” or “ famine oedema,” was associated with a very 

poor diet, consisting almost entirely of root vegetables, and various 

explanations of it were given. Many observers referred it to the high 

salt content of the diet, but A. Schittenhelm and H. Schlecht,2 who 

studied the condition in prison camps, concluded that it was best treated 

by rest and increased fat and protein in the diet. In 1920 E. A. Kohman,3 

who was investigating the dietary properties of carrots with rats, found 

that, when the diet consisted of little else, a certain number of the rats 

upon it tended to develop oedema. Further investigation seemed to 

inculpate the protein as the only significant factor. (Edema in a monkey 

fed on a diet in which the only proteins were those derived from maize 

was described by H. Chick and E. M. Hume4; the oedema was rapidly 

cured by administration of casein. After the war period, the urgent 

practical interest in the problem died down, and it was left in an interesting 

but inconclusive position for nearly ten years. Last year R. A. Frisch, 

L B. Mendel, and J. P. Peters5 repeated and extended Kohman s work 

and have established that oedema is produced in rats on a diet in whic 

the protein is entirely derived from carrots. The cedema is accompame 

by a marked lowering of the serum proteins, which after two th 

months arc reduced by 40 per cent. When starch up to 18 per cent, of 

1 The Lancet, Sept. 13, 1930, p. 591. 
2 Berlin Klin. Woch., 1918, Vol. LV11I, p. 1138. 
3 Amer. Jour. Physiol., 1920, Vol. LI, p. 378. 

4 Biochem. Jour., 1920, Vol. XIV, p. 135. 
6 Jour. Biol. Chem., 1929, Vol. LXXXIV, p. 167. 
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the total calories is withdrawn from the diet and replaced by casein, the 

oedema does not develop and the serum proteins are maintained. It s 

pointed out that E. H. Starling' first showed that the colloid osmoti 

pressure of the serum is proportional to the concentration of protein in it, 

and he advanced the theory that decreased osmotic pressure m thei sera 

is responsible for the deposition of water in the tissues. Starling s 

suggestion was subsequently contested, but the work just quote 

substantiates it, besides affording confirmatory evidence of the dependence 

of war oedema upon a poor protein supply. 

Not long ago Dr. F. J. Poynton and Dr. J. V. Macgregor described 

a fatal case of gastro-jejuno-colic fistula in which oedema developed in 

consequence of deficient absorption, and two less serious cases have lately 

been reported at the Mayo Clinic by Dr. A. M. Snell3. Both Dr. Snell’s 

patients were suffering from pyloric obstruction and had for some time 

been on inadequate diets, and both had required the administration of 

large quantities of fluid. The precipitating factor may have been the 

enforced abstinence from food after operation. Pitting oedema appeared 

in the legs of the first patient, a woman aged 61, fifteen days after excision 

of an ulcer and posterior gastro-enterostomy. Marked oedema developed 

a fortnight after the same operation in the second patient, a plumber, 

aged 44. Investigation of the blood showed that at this time the serum 

proteins were about 30 per cent, below the normal level—i.e., about 

5 grammes per 100 c.c. In both cases there was marked secondary 

anaemia, which may have interfered with the oxygenation of the tissues 

and reduced the permeability of the capillaries. The patients were given 

a diet of high vitamin content with an adequate supply of protein. The 

first had full doses of ferric citrate and rapidly improved until, at her 

discharge about six weeks later, the concentration of serum proteins was 

7*7 grammes in 100 c.c. and the haemoglobin and red blood-cell count 

were practically normal. The second patient had a transfusion of 500 c.c.m. 

of blood, which caused moderate diuresis for two days. After this the 

oedema was greatly reduced and the serum proteins rose to 5-9 grammes 

in 100 c.c.m. Both patients made complete recoveries. These mild 

grades of inanition oedema must, Dr. Snell thinks, often escape recognition. 

Provided that the causative disease is not progressive and a high protein 

diet can be taken, treatment is very effective. 

Annam swelling.—Normet4 thus describes Annam swelling. The 

patients are workers on the land or coolies ; persons in easy circumstances 

are never affected, nor are the coastal inhabitants who live on fish. 

Cases occur through the year but are especially numerous in times of 
1 Jour. Physiol., 1895, Vol. XIX, p. 342. 

2 The Lancet, August 2, 1930, p. 240. 

J Proc. Staff Meetings, Mayo Clinic, July 9, 1930. 

pp. 207-213°UffiSime d’Annam'” BulL Soc■ Path■ Exot■> 1926, Mar. 10, Vol. 19, No. 3. 
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food scarcity. Administration of chloride of calcium drives away the 

oedema, but does not avert death. Overfeeding gives no result; the 

food is not assimilated. It is stated that the disease has thousands of 

victims among the agricultural population, with whom rice constitutes 

almost the sole food. 

Chronic ulcerations.—Some forms of chronic ulceration may .be 

due to dietary deficiencies, and investigations are being made in Kenya, 

Nigeria and other places as to the factors involved. Barcoe rot or veld 

sore is usually attributed to an infection by the Kleb’s Loeffler bacillus, 

and Elliott’s work in Sierra Leone showed that nearly all cases of chronic 

ulceration examined in that colony were Schick-negative. 

An investigation of tropical ulcers in Kenya showed that the incidence 

is not correlated with that of malaria or syphilis, but may be to some 

extent modified by parasitic infestation. It appears to be closely 

associated with the condition of malnutrition which is general in the 

tribes, and more particularly among the males in those tribes where it 

occurs. The incidence appears to vary with seasonal fluctuations in 

food supply. It is of less frequent occurrence in the females, who are 

better nourished, and occurs very seldom in meat- and milk-fed tribes. 

The occurrence of ulcer is associated with low blood pressure, low 

haemoglobin index, and abnormal levels of blood calcium and phosphorus. 

Both calcium and phosphorus are higher than found in normal natives, 

the phosphorus markedly so. Since the level of blood calcium in normal 

natives is lower than that in Europeans, and since the higher blood calcium 

in ulcer cases is not associated with any improvement in condition over 

normal cases, it is probably associated with the very high blood phosphate. 

This is of the greatest importance, since analysis of the diet of these 

natives shows it to have a deficiency of calcium (and a marked relative 

surplus of phosphorus) as compared with the level shown in metabolism 

experiments to be necessary for calcium equilibrium. 
Probably many skin conditions are attributable to deficient dietaries. 

Thus Castellani describes a form of crawcraw in Ceylon gaols, which the 

prisoners believe is due to the diet and the manner oi cooking the rice 

Deficiency diseases in Australia.—Willcocks1, discussing ie ary 

deficiency in Australia, says that a great number of Australians suffer 

from eating an ill-balanced diet, especially an excess of carbohydrates. 

Barcoe rot (an ulceration similar to veld sore), which is fairly common m 

fhe Western drstricts, is probably due to some extent to a v. amm 

~ • Pink disease is not uncommon in Sydney, and it is still <- 

matter'of doubt whether or not this disease is due to a food defimnc^ 

3 Willcocks/' Food Deficiency Diseases," M. J. Australia, , • - 
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fairly typical picture. Rickets is common in Sydney apparently 

increasing The marasmus of children is an example of the results of 

unsatisfactory feeding. Malnutrition often arises in chddr S 

to frequent changes in their diet. The author believes that hydrargyrum 

cum creta and the pulvis hydrargyri cum creta craipo^ a^e ,^e P 

in enabling children to deal with the correct foods. Rowland s wo 

regarding the possible association between chronic rheumatoid conditions 

and vitamin B deficiency is mentioned. \ third 
Epidemic glossitis, decoquee and Wrights disease. At 

group comprises epidemic glossitis in Senegal, a similar complaint in 

Nyasaland, Palestine and Tunis, " decoquee ” in Seychelles and centra 

neuritis of Jamaica. I am much indebted to Dr. E. Jenner W right, of 

Sierra Leone, for permission to reproduce from a monograph he is 

publishing on the A and B avitaminosis of Sierra Leone, which gives 

particulars of all these conditions, including references to rickets, pellagra 

and sprue. _ . 
This is reproduced, with a few omissions, in the following pages (3b7 

to 383). 
The A and B avitaminosis disease of Sierra Leone. Definition. 

—A disease distinct from pellagra and beriberi characterized by lesions 

of the mucous membranes and skin, especially evident at the muco¬ 

cutaneous junctions, associated with or followed by disorders of the 

nervous system, curable by the addition of cod liver oil and yeast to the 

diet. 
Distribution.—Cases occur in both the Colony and Protectorate of 

Sierra Leone. In Nyasaland, mucous membrane lesions similar to those 

of this disease have been described but associated with pellagra. In 

Tanganyika a disease bearing considerable resemblance to this deficiency 

disease was described but called beriberi. In Seychelles a disease called 

by the natives “ decoquee ” is said to be prevalent on the outlying islands 

and to correspond quite closely to the Sierra Leone disease. The so- 

called peripheral neuritis of Jamaica first described by Dr. Strachan 

(1888) seems to be the same disease. It will be seen that in all probability 

it has a widespread distribution. 

History.—Winterbottom (1796)1, physician to the Colony of Sierra 

Leone, stated : “I have never seen an instance of blindness among the 

native Africans, except in very old people, who are not often affected 

with it ; nor has an instance of obstinate ophthalmia ever occurred to my 

notice.” This writer refers to the observation made by Bontius among 

Javanese and Malays that weakness of sight said to be caused by rice is 

removed by a better diet ; to Mr. Bruce’s statement that the inhabitants 

of Syene in Egypt are affected with a weakness and soreness of the eyes 

terminating in blindness, and further quotes Isert as saying that the 

1 Winterbottom, T., 1796, “ Native Africans, Chap. 7, pp. 127-128 
(b 13101)q 
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natives of Issinee on the Gold Coast, where rice is very little used for 

food, are liable to inflammation of the eyes. This evidence is sufficient 

to show that Winterbottom was well acquainted with ophthalmia, and his 

observation of the absence of obstinate ophthalmia is fairly reliable 

evidence of the then non-existence of the A and B avitaminosis at present 

prevalent. Winterbottom makes a note of the absence of nyctalopia 

among the natives, and states elsewhere that mania is a disease which 

rarely, if ever, occurs among them. 

Robert Clarke (1841)\ Senior Assistant Surgeon to the Colony of 

Sierra Leone, was probably describing this disease when he wrote 

“ Ophthalmia and paralytic complaints, with chronic inflammation of 

the membranes of the nose and mouth, are of frequent occurrence in 

Free Town Jail.” That he was referring to a definite syndrome is plain, 

and further proof of this is found in the fact that the sentence 

immediately preceding the one quoted refers to paralytic affections which 

often succeed an apoplectic attack. In another part of his work he informs 

us that the diet of native prisoners was “ one quart of rice and a quarter 

of a gill of salt per diem.” 
Strachan, H. (1888)2, drew attention to a form of multiple neuritis 

very prevalent in the West Indies, which appeared to possess points of 

interest, inasmuch as, so far as he could find, it had not been previously 

described by any writer on tropical diseases, and because it seemed 

probable that the poison was that of malaria. 
Strachan (1897)3 was convinced that he was seeing an unrecorded 

form of neuritis and thought a brief account of it would be of interest to 

medical practitioners not only in other tropical countries but in England. 

After describing a typical case he enumerates the chief features o the 

disease as follows (1) A more or less widespread neuritis, involving 

some of the nerves of special sense, especially the optic nerve , (2) t 

occurrence of trophic changes in the skin along the distribution of the 

nerve terminations, in the muscles, in the muco-cutaneous lines, and 

occasionally in the cornea ; (3) the rare, but still to be noted, occurrence 

monoplegias • (4) the fact that the disease may be very severe, last g 

forntany months or even years ; (5) the fact that recovery is the ru <= aiul 

afaTal termination very rare ; (6) and that it 

t sis zsrzzsz rrt Ration. 

and svmptoms. He found tne nrst the elbow. Other 
of cases was the ulnar ; it became tender and palpable at the elbow 

1 

2 

3 

R., 1841, Sierra Leone, p. 92, 5 8. 

i, H., 1888, Sajou's Journal, Vol. I. 

i H 1897, “ Practitioner, Vol. LIX, pp- 
477-484. 
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• the extremities were soon attacked, and in the hand their 
S^rcouM .X. mapped out by feeling thejiny eepe 

vesicles which formed. The palms ot the hands and soles of the feet 
became pigmented, there were pains in the joints and sensation was 
blunted but never completely abolished. Panesthesias and gradually 
increasing impairment of vision were noted, but recovery of sig «- 
rule and optic atrophy never resulted. Deafness was not always presen 
and monoplegias were uncommon, facial palsy being the most reqU^ ‘ 
In very grave cases involvement of the innervation of the heart and dia¬ 
phragm led to a fatal termination. He only saw mental involvement in w o 
or three cases, but adds that they may be found in asylums. The following 
paragraph is the most significant in the whole article, so will be quoted m 
fullThe condition of the muco-cataneous orifices—This demands some 
little notice as redness and ‘ irritation ’ of the eyelids and lips are often the 
first external signs noticed. It soon passes into a slight eczematous con¬ 
dition, especially at the corners of the mouth and round the margin of the 
nostrils, with fine, branny desquamation. A similar condition in the muco¬ 
cutaneous line in the prepuce is not uncommon. More rarely there is a simi¬ 
lar condition of vulva and anus. The lips and inside of the mouth are hy per- 
semic, and there may be much loss of surface epithelium on the tongue. 

Strachan did not note in the reflexes any point peculiar to this form 
of neuritis as compared with others, and thought that co-ordination of 
muscle action was good in proportion to the degree of muscle nutrition ; 
he also thought the sexual functions only affected when widespread 
impairment of muscular action rendered all movement difficult. 

The disease was most common in youths and adults, and attacked both 
sexes. His treatment was, during the early and acute stages, rest in bed, 
nourishing food, gradually increasing in quantity and variety. Medicinal 
treatment consisted of quinine for the malaria believed to be present, and 
iodides to promote absorption of the inflammatory material in the affected 
nerves. 

Sufficient of this paper has been detailed to show that Strachan 
included in his cases beriberi and pellagra, as well as the A and B avitamin¬ 
osis disease of Sierra Leone. 

Stannus, H. S. (1913)1, described, in the symptomatology of Pellagra 

in Nyasaland, the sodden condition of the muco-cutaneous surfaces 
of the angles of the mouth and at the angles of the palpebral fissures and 
the free margin of the prepuce, with affection of the mouth and tongue. 
He pointed out that these might precede by a year or more the rash and 
other signs of that disease. 

Scott, H. H. (1917)2, Government Bacteriologist, Jamaica, made an 
investigation into an acute outbreak of “ Central Neuritis ” at 

1 Stannus, H. S., 1913, Trans. Roy. Soc. Trop. Med. and Hyg., Vol 7, No. 1. 
2 Scott, H. H., Annals of Trop. Med. and Parasit., Vol 1° No ° 
(b 1310 1)q ’ 9i9 
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Spanish Town, and found a considerable weight of evidence to support 

the contention that the “ Spanish Town epidemic ” represents the acute 

stage or an acute onset of a disease which, when it has become chronic, 

has for a long time been designated in Jamaica as Peripheral Neuritis. 

He says later, “ I feel sure that the elucidation of the cause of the former 

(Peripheral Neuritis) will also clear up the mystery of the latter (Central 

Neuritis).’' 

Jamin, H. (1925)1, described Autumn Stomatitis of Tunis. The 

patients complained of sensations of heat and tingling in the buccal 

mucosa, and the chief lesion was on the tongue, and consisted of bright 

red areas denuded of papilla? with well defined, somewhat pink, edges; 

in slight cases it travels slowly from the centre to the edges where all 

becomes normal. Similar lesions are usually seen on the gums, lips, 

cheeks and soft palate. 1 he cause is obscure. 

Nogue, M. (1925)2, described an Epidemic of Glossitis at Senegal 

among natives, mostly children. He described denudation of the tongue, 

generally the anterior third, which may be associated with lesions on the 

inner surfaces of the lips and cheeks, and more frequently with excoria¬ 

tions at the commissures of the lips, giving a macerated appearance. The 

general condition was good, although sometimes gastro-intestinal trouble 

was present, and it was noted that both cleared up at the same time with 

improved feeding. A burning sensation was complained of and Nogue 

noted that the complaint was seasonal and suggested an infection as 

the cause. With the exception of Jamin’s paper he had seen no reference 

to a similar condition. 
Blacklock, M. G. (1925)3, reporting on the health of 1,000 schoo 

children in Sierra Leone, noted as follows" Tongue : Many of the 

children had a peculiar form of glossitis, which was seen in three stages 

(1) A white coating resembling thrush but generally localized to the 

tongue ■ (2) Patches of white fur alternately with raw areas , 3) 

raw red’ and sometimes glossy appearance of the tongue. T >1S “n > 

did not appear to cause any illness and was independent of fetter b 

in the raw stage evidently gave rise to discomfort as several of the children 

ma Trprelent atho^)* described a new deficiency disease seen 

in Jer aTeone which he denominated “ Disease due to A and B avitami- 

osis This was the first time this syndrome, commencing with 

glossitis, had been observations on 

; 5: sa ~ a* W •“ 
3 Blacklock, Sierra Leone Ann. Mei. and San. Report. 

4 Wright, E. Jenner, ibid., 1926. 
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Mauritius scattered over a wide area of the Indian Ocean 
that A disease called by the nattves Decoquee is prevalent on 

these outlying islands, and in the report of Dr. E. J. Wnght of Sierra Leone 

for 1927, his description of disease due to A and B avitaminosis correspond 

quite closely to the clinical symptoms of ‘ Decoquee.’ 
“ Decoquee is a disease in which there is a soreness and smarting of 

the mouth, the lips are red and inflamed, there is a scaly eruption at t le 

corners of the mouth, and an erythematous rash which is usually found on 

the scrotum and female genitals; there are clinically other differences 

from pellagra, and the disease does not produce melancholia or other 

symptoms. 
“ The knee jerk smay be normal, diminished, or exaggerated, vision 

and hearing are at times affected. Patients improve when they come 

to the main island ; it would appear that the disease is due to a food 

deficiency, although there may be an intoxication due to the water supply. 

The disease resembles beriberi with certain symptoms of pellagra added 

on and it requires further investigation. Only labourers on the outlying 

islands contract the disease ; managers and superintendents who get 

better rations appear to be immune. It is so significant that managers 

and superintendents do not suffer from Decoquee, and it can be assumed 

that the water factor operates in all classes, that it would seem as if 

deficient diet alone remained the chief point in the aetiology of the disease. 

Katzenellenbogen, I. (1928)1, described the “ Epidemic Glossitis 

in Palestine ” which he said appeared in the winter months, December 

to February. He depicts the state of the tongue at various stages, and 

says that in a quarter of the cases there is much pain. In the third week 

the lips, especially at the angles of the mouth, become inflamed and in 

many cases the throat is involved. Recovery is complete after six to 

eight weeks, slighter cases recover earlier. The gums are never affected. 

The patients were labourers living on a monotonous diet, and the affection 

was one of the most frequent and distressing of those occurring in Palestine 

in the rains. Here it should be noted that although the work of Blacklock, 

Nogue, Jamin and Katzenellenbogen is referred to, there is no suggestion 

of a definite syndrome associated with the glossitis described by any of 

them, but nevertheless it seems likely that all are directly due to deficient 

diet. This deficiency is hinted at in the text of all the papers with the 

exception of Jamin’s. Blacklock, in her report on the “ Medical Inspection 

of SchoolChildren in Sierra Leone,” referring to rickets under the heading 

Tonsils and Adenoids, says The diet of many of the children is 

deficient in fat-soluble vitamins. Nogue says, referring to the condition 

he was describing, that it cleared up with improved feeding, and the 

author of the paper on “ Epidemic Glossitis in Palestine ” recorded that the 

patients were labourers living on a monotonous diet. 

Katzenellenbogen, I., 1928, Arch. f. Dermat w. Syph., Vol. 154, No. 2. 
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,Etiology.—So far the disease has been observed only in the coloured 

population of both sexes of all ages. School children, who usually recover 

before any paresis occurs, although the sight is frequently impaired, and 

pregnant women, are especially liable to it, no doubt on account of the 

growth factor in the former and the vitamin demands of the foetus in the 

latter. It should be remembered that the foetus behaves as a true parasite 

and thrives at the expense of its mother—this explains how a vitamin- 

starved mother can supply the foetus, whereas she often fails to suckle her 

offspring successfully. Pregnancy is an aetiological factor common to 

pellagra and beriberi as well. Goldberger noticed a greater incidence of 

pellagra in adult females, especially wives and mothers. He explained 

this point in the aetiology of the disease by attributing it to their act of 

denving themselves the more desirable parts of the food. Stitt (1929)1, 

in explaining the greater prevalence of pellagra in women from 17 to 

40 years of age, says—" We have only the debilitating effects of menstrua¬ 

tion, pregnancy and lactation to explain the marked susceptibility 

shown ”—“ before and beyond these ages the incidence in males and 

females is the same.” 
Hoffmann, F. A. (1924)-, in a paper, “ Beriberi in Chinese Women and 

its. relation to Child-bearing,” says that his experience during the past 

few years has led him to believe that beriberi is more frequent during the 

child-bearing period than at other times, and is especially serious when 

it develops during pregnancy. Here we have evidence of a definite 

maternal state—devitaminosis—caused by the fcetus during pregnancy 

which becomes evident as an avitaminosis in the form of beriberi.. 

Acosta-Sison, H. (1928)“, wrote a paper, “ Neuritis in Philipino 

parturients,” which was published in the “Journal of the Philippine 

Islands Medical Association,” and reviewed in the “Tropical Diseases 

Bulletin ” The reviewer wrote, “ Neuritic symptoms are very common 

among Philipino parturients. Local physicians hold that the condition 

is beriberi, and that babies of mothers so affected, especially when breas 

fed invariably succumb to infantile beriberi. The condition is character¬ 

ized by various paresthesias, present usually in the legs, sometimes in 

arms and rarely over the whole body, aidema may or may not be presen . 

The last two months of pregnancy is the most usual time for the ocrui- 

rence of the malady, and in mild cases symptoms disappear alnmst 

1 Stitt, Tropical Medicine p. 447 No n 987-S93. 

2 Hoffmann, J. A., 1924, China . e . J ■, ■ • 4ssocn Vol. 8, No. 5, 
3 Acosta-Sison, H„ 1928, JL Philippe Islands Med. Assocn., 

pp. 230-234. 
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Three hundred and twenty-seven cases of ‘ numbness ' were analysed as 

regards atiologv. Seven only showed heart affections, a g 

no differences were found between the food of sufferers and non-sufferers. 

- Semi-polished rice, fish and vegetables form the main part of ft*^ 

Meat was consumed liberally by some, sparingly by others. Milk^ 

eggs were not taken freely.” “ True beriberi cases as seen in the Philip¬ 

pine General Hospital tend to be immune after one attack, but in 

malady under discussion the symptoms tend to recur in successive 

pregnancies.” “ The author points out that breast-fed babies of healthy 

mothers die of beriberi, and conversely mothers who have beriberi, even 

without treatment, may rear healthy children. He agrees that beriberi 

does exist in both mothers and babies, but to say that all neuritic symp¬ 

toms among parturients are of beriberic origin is ' far from true.’ 

This paper describes a condition of particular interest, but the condition 

is certainly not beriberi, for the cardinal symptom of beriberi, viz., 

heart affection, is absent. These women would appear to be living on a 

diet very similar to, and as deficient as, that of the Sierra Leonean, and 

the disease in them, so far as is described, closely resembles the nervous 

stage of the A and B avitaminosis now being discussed. The present 

author, when first describing the Sierra Leone disease, stated that it 

was most readily studied, as it occurs in pregnancy on account of the 

comparatively rapid onset and progress of symptoms if untreated. The 

staple food of the Sierra Leone people is rice and cassava, eaten with palm 

oil and dried fish, neither of which when added up to 10 per cent, can 

compensate for the vitamin A deficiency in the staple foods. Symptoms 

of vitamin B deficiency can easily be precipitated in these people. The 

disease is seen throughout the year, but is most evident towards the end 

of the rainy season when there is an annual shortage of food. The 

people call the condition “ Macroo ” and consider it to be due to eating too 

much sugar and sweetstuff. The term “ Macroo ” is only used to designate 

the mucous membrane lesions of the disease, especially those of the 

mouth, genitals and anus. “ Lassi ” is a term sometimes used synony¬ 

mously with “ Macroo.” Scott found that the epidemics of Central 

Neuritis of Jamaica occurred during the months of May and June when the 

dietary of those affected consisted almost exclusively of sug'ar-cane, and he 

thought that this pointed to some toxic element contained in or growing 

on the fresh cane. Mr. Somers Taylor, of the Agricultural Department 

of the Government of India (1919), proved the presence in sugar cane 

of aconitic acid, but there is no proof of this substance having been 

implicated in the disease. 

It seems probable, in the light of our present knowledge, that the 

excess of carbohydrate ingested in the form of sugar cane by these people, 

already in a state of nutritional instability, was sufficient to precipitate 

in an acute form the disease already prevalent among them in the chronic 
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form and known as the peripheral neuritis of Jamaica. Authorities now 

recognize a correlation between vitamin balance and balance of proximate 

principles, and this equation explains the development of an avitaminosis 

on adding carbohydrate, fats, or protein to a dietary even when the 

amount of vitamins remains constant. Sugar cane is a rich source of 

carbohydrate but of negligible vitamin content. 

There is no aetiological factor of the disease which suggests an infective 

process. The absolute and persistent absence of pyrexia is against it, 

and the frequency with which it is seen in the menials and out of work 

members of a household, who have to rely on the bounty of the others, 

is further evidence of the important part played by deficient diet. The 

pathology of the “ Central Neuritis of Jamaica, ” which disease, through 

its inseparable association with the peripheral neuritis of that country, 

has been shown to bear a close relationship to the Sierra Leone disease, 

will help to show the unlikelihood of infection entering into its aetiology. 

Douglas Bigland (1925),1 in Part II of his review of pellagra literature, 

says it is generally agreed that the typical changes in the central nervous 

system in both pellagra and the central neuritis of Jamaica is a condition 

called by Adolf Myer in 1901 “ central neuritis.” The nerve cells show 

chromatolysis, eccentricity of the nucleus, the result of a degeneration 

of an axonal type, i.e., one resembling the appearance of a nerve cell 

when its axone is damaged peripherally. This change is a degenerative 

one, and is in no respect of an inflammatory nature. In pellagra this 

neuritis shows itself particularly in certain cells of the cortical layer, i.e., 

in the larger cells, and to a less degree in the anterior cornual cells of the 

cord, and in the cells of Clarke’s column. As this is in all probability 

the type of lesion in the Sierra Leone disease, it would appear to further 

strengthen the assumption that the disease is not due to an infective 

process. Dr. Bigland quotes Dr. G. A. Watson as having personally 

communicated to him the following : 
“ In explanation of the liability of certain sets of neurones to be 

especially involved in pellagra (and the same applies to central neuritis), 

it is necessary to assume that in patients who suffer from these conditions 

there is an inherent instability in such neurones which renders them the 

more liable to be affected by metabolic disturbances, and these are just 

the neurones, on account of their size, in which metabolic exchanges are 

m< Th1sftheory would explain the frequency and rapidity with which the 

symptoms of neuritis are precipitated by the metabolic disturbances of 

PreTnhe' pathogenesis of the avitamiuoses.-The rate of onset of 

symptoms depends on the animal’s capacity for storing the vitamins 

Srcan store vitamin A in the tissues in considerable quantities, so 

1 Bigland, A. D., Bull Dis., Vol. 22, No. 7, p. 541. 



AVITAMINOSIS, ETC., ASSOCIATED WITH 
DEFECTIVE DIETARIES 375 

that they will continue to grow for several weeks after recei g 

■entirely devoid of it. The young animal, when deprived of this vitamin 

uses up its store on account of growth. Consequently, the deficiency soo 

proves fatal. Adult animals have not the same demands made on the 

vitamin A store, consequently they do not so readily s ow e m6 

evidence of its lack, but evidence of impaired nutrition and liability o 

infections soon becomes apparent. The progress of symptoms in young 

.animals is as follows The general nutrition first suffers, growth stops, 

the fur gets thin and they readily succumb to infection. If the vitamin 

deficiency is complete, xerophthalmia develops. 
Steenbock and Coward (1927)* make use of the incidence of this eye 

disease as a sign of the animal’s exhaustion of vitamin A in preference 

to the cessation of growth. The earlier observers, Olaf Blegvad (1923)- 

and Widmark, E. (1924), consider xerophthalmia essentially a disease of 

general nutritional disturbance, the eye affection being only a partial 

symptom which occurs rather late in the course of the disease. 

These workers probably had unique opportunities of making their 

observations, for they were living in Denmark—a dairy product expoi ting 

country—over a period which included the Great \\ ar. Experimental 

withdrawal of vitamin A from the diet, besides showing that adult 

females breed badly and the mortality among their young is great, has 

shown that A avitaminosis causes, by degeneration, a keratinization of 

the epithelium with involvement of practically all the glandular elements 

of the body. Poul Freudenthal (1927)3 states there is reason to believe 

that growth under all circumstances is more rapid in the excretory 

ducts than in the acini, which contributes to the accumulation of epithelial 

cells in the excretory ducts and consequent obstruction of these which 

leads to the formation of retention cysts in the acini. It is relevant to 

note here that, in a few cases of the Sierra Leone disease, the author has 

seen large cystic swellings of the floor of the mouth, accompanying the 

mucous membrane lesions, and it is his experience that the earliest and 

most reliable sign of human A-avitaminosis is a characteristic alteration 

—glazing—of the surface of the tongue. 

Much less is known about the pathogenesis of B-avitaminosis, but it is 

recognized that the body has not so great a capacity for storing this 

vitamin as it has for storing the fat soluble A. In this note the nomen¬ 

clature recommended by the Medical Research Council for the two B factors 

will be adopted—that is B1 to denote the anti-neuritic factor and B2 to 

denote the thermostable factor, which is considered pellagra-preventing. 

I he main effects of vitamin B deficiency are failure of growth in 

young animals and the appearance of polyneuritis. Very little is known 

1 Steenbock and Coward, 1927, Jl. Biol. Chem., Vol. 72, p. 765. 

Blegvad, O., 1923, Dissertation, Copenhagen. 

3 Freudenthal, P., 1927, Experimental Rickets, p. 138. 
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of the precise function of the B factor in metabolic processes. The 

amount of B factor necessary for a female to suckle her young successfully 

is considerably greater than the amount required for producing a normal 

rate of growth in a young animal. 

Findlay, G. M. (1928)1, studied the pathology of vitamin B2 in the 

rat, using autoclaved yeast as a source of vitamin B2 and a yeast extract 

(Peter’s) as a source of vitamin B1. With B2 alone rats died in five weeks, 

some with polyneuritis. With B1 alone, they lived longer, ten to thirteen 

weeks, and in eight to ten weeks developed skin lesions with loss of hair 

and ulcers of the mouth, dying two to three weeks later. 

It will be seen that a deficiency of either vitamin A or B2 can cause 

an altered condition of the mouth. The vitamin B2 deficiency (pellagra) 

lesion tends to ulcerate, the A-avitaminosis lesion does not ulcerate, but is 

degenerative with keratinization. Proof that A-avitaminosis is respon¬ 

sible for the lesions in the Sierra Leone disease is to be found in the rapid 

healing promoted by treatment with vitamin A concentrates (vide p. 383). 

The next condition to be considered is that caused by a lack of 

vitamin C. Animals fed on vitamin C deficient diets lose weight, develop 

tenderness and swelling of their joints, their teeth become loose and they 

usually die in from four to six weeks. Hemorrhages in the limbs are found ; 

post-mortem and pathological changes are constantly present in the teeth. 

Although vitamin I), the last vitamin that will be considered in these 

notes, is probably the most familiar of all, on account of its startling 

efficacy in the cure of rickets, it would appear to be the one whose 

protean role in disease is most often overlooked. It is only inasmuch 

as it favours the normal utilization of phosphorus and calcium by the 

tissues that it cures rickets. It must be remembered that there is a 

visceral side to rickets which is more important than the mere deformities 

due to alteration in the bones when the question of infant morta 1 y is 

considered. Without vitamin A, its ally and associate, vitamin D has 

little power to protect the organism against lowered resistance to infection. 

The corollary is apparent, vitamin 1) alone is not anti-rachtttc, whereas 

the original fat soluble vitamin (A and D) was. There is also clehmt 

evidence that vitamin D with C, under circumstances to be mentioned 

has a synergic action in preventing blood infections through the alimentary 

tra<Corlette E ^ (1928),2 has postulated that many animal diseases, 

particularly of a nervous type are due 

- -as the 
1 Findlay, G. M., 1928, Jl. Path, and Defjciency as a Cause of Certain 
^ Corlette, C. E., “ Observations on Calc u 5 198-215. 

, . . , „ . vtan " M l Australia, 19-o, voi. i, FF- 
Diseases of Animals and Man, m.j-, 

3 Ibid., 1929, Vol. I, pp- 614-62S. 
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nerves in different individuals and species^ property of this 
T^tlv there should be mentioned a biological proper iy 

vitamin not sufficiently emphasized, viz., its power of maintaimng grow* 

in the absence of vitamin A. It will now be seen that str.cfly peaking, 

vitamin D is only curative of rickets in the presence of vitamin A 

although it can maintain growth for limited periods independently of it 

and that it is only anti-infective when associated in the correct proportic 

with vitamin C. It is open to speculation whether the Sierra Leone disease 

has a vitamin D deficiency as an ictiological factor—the usua a 

sufferers is especially deficient in fat soluble vitamins. 

The present author (1926)\ describing “ Congenital Rickets 

Sierra Leone, said under the heading “ Food ” The staple food of 

the people of this country is rice and cassava. There is no dairy pi oduce 

available except the imported varieties, and this is beyond the reach o 

the ordinary people on account of its cost. 
Under the heading “ Food ” it should be noted that a recent analysis 

of the soil and water found in the country shows that the water contains 

3.4 per million parts calcium as calcium oxide. The soil was found to 

be practically devoid of calcium. 
An analysis of some grasses showed that, compared with average 

grasses elsewhere, these Sierra Leone varieties contain only about half 

as much calcium. 
It would appear that the coloured races are also handicapped by the 

skin pigment preventing the natural evolution of this substance by the 

action of the sun on the ergosterol in their skin. The following is given 

in support of this statement. Emmet Holt (1903)1 2 wrote : “ In New 

York the greatest susceptibility is among the negroes and the Italians. 

Extreme cases of rickets are almost invariably in one of these nation¬ 

alities. So far as my observations are concerned, there is no peculiarity 

in the food of these people which explains the prevalence of rickets 

among them, and this must be attributed to race peculiarity.” 

It is certain that the ergosterol in the skin of the coloured races cannot 

be activated by light to the same extent as in the white races—and if, 

as is most likely, the greater portion of the pro-vitamin D substance is 

in the cutis vera, then very little of it can be activated, for Macht, Bell 

and Elvers (1925)3 showed that the black skin is opaque to ultra violet 

rays. The present author (1926) showed that thin shavings of black skin 

one-tenth of an inch square, removed without drawing blood, were opaque 

to the direct rays of the sun at noon. 

1 Wright, E. Jenner, 1926, Sierra Leone Ann. Med. and San. Report. 

2 Holt, E., 1903, Diseases of Infancy and Childhood, p. 250. 

3 Macht, Bell and Elvers, 1925, Proc. Soc. Exp. Biol, and Med , Vol 23 
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Levinsohn (1927)1 writes contrarily to the above-mentioned observa¬ 

tions in quoting the case of a negro child two years old, who was unable 

to walk owing to advanced rickets and was treated solely with ultra¬ 

violet radiation in normal dosage. Definite X-ray evidence of healing 

was present at the twenty-first day, and at six weeks the child was able 

to walk about and there was X-ray evidence of a complete cure. He 

admits that ultra-violet rays are filtered out in direct proportion to the 

intensity of pigmentation, but suggests that the anti-rachitic effect is due 

to the formation of irradiated ergosterol in the skin. He suggests that 

vitamin I) can be formed in the negroid skin and then be absorbed through 

the capillaries. 

Scott states that the Jamaican disease is peculiar to the coloured 

people—the same applies to the Sierra Leone disease. Pellagra, with 

which these diseases may be confused, is commonly found in the white 

races. 

A pertinent question and one which will go a long way in solving this 

etiological problem, is—Does the A and B avitaminosis disease occur in 

white races, and is it more prevalent where civilization is most apparent ? 

The experiments of Goldberger and Tanner (1925)2 in pellagra may 

have a bearing on this problem, so will be mentioned. These experimenters 

found that an addition of vitamins A and D to the diet in the form of 

butter or cod liver oil failed to prevent pellagra. In the Sierra Leone 

disease, the absence of the fat soluble vitamins from the diet is apparently 

the most important factor in its production, as is evidenced by the early 

manifestation of mucous membrane lesions which are readily cured by 

the addition of cod liver oil to the diet, or by the subcutaneous injections 

of Radiostoleum (a vitamin A and D concentrate). Cases with marked 

mucous membrane involvement clear up, with these injections given 

daily, after two days to a fortnight. 
It should be noted that, whereas the mouth lesions in pellagra tend 

to ulcerate, those of this disease do not, and that ulcerative lesions of the 

mouth have been produced by an experimental withdrawal of vitamin 

B2 from the diet. 
Goldberger and Tanner found that the addition of ordinary milk < 

the diet prevented pellagra. This experimental evidence was fur her 

confirmed by the observation of Goldberger, made at Spartanburg , 

that all the families living in this pellagrous district owning a cow were 

immune, to the disease. He says that while milk is not rich in the pe lag- 

nreventing factor, yet it is the most valuable single food for its cure an 

prevention It may not be irrelevant to point out that this observa 10 

seems to be the most definite proof of the food deficiency causation of 

pellagra, for the reason that milk is a food-pure and simple-contain. 

, Levinsohn, S. A., 1927. American Jl. DU. Children. Voh 34. pp. 955-961. 

. Goldberger and Tanner, 1925. Trop. D,s. Bull. Vol. 22. No. 7. 
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in its perfect state ^ 

“ II ttiat the cause ot the d,sease musf he 

a ^nTen^rT syn* Alpine Scurvy) there is a condition of the gums 

similar to fhat produced by a vitamin C deficient diet, and there arc 

complications suggestive of an infection. Experimental evidence has 

shown that vitamins C and D have a synergic action and must be proper v 

balanced to keep up the resistance of the intestinal mucosa to prevent 

invasion of the blood stream by pathogenic organisms. 

In the Sierra Leone disease there is no element suggestive of a vitamin 

C deficiency and scurvy is practically unknown in the Colony There is an 

abundance of fruit available to the inhabitants, but it is unlikely that the 

type of person who develops the A and B avitaminosis gets an excess ot 

lruit in his diet, but he probably gets enough to prevent scurvy and balance 

his scanty D vitamin. 
An important aetiological factor now becomes apparent, viz. : that 

the balance of vitamins C and D in all probability plays an important 

part in determining the type of deficiency disease seen. As soon as. 

vitamin C is mentioned in the aetiology of pellagra, a new problem at 

once presents itself. It is known that man and guinea-pigs are relatively 

susceptible to lack of vitamin C, whereas rats and pigeons when fed on 

vitamin C deficient diets grow and reproduce in an approximately normal 

manner, and scurvy does not develop, but there is some reason to believe 

that the necessary amount of this vitamin may be synthesized by these 

animals themselves. If, then, pellagra could be produced in rats this 

would at first sight suggest that vitamin C played no part in the etiology 

of that disease. 
Salmon, Hayes and Guerrant (1928)1 produced pellagra experimen¬ 

tally in rats using a similar diet to Goldberger and Lillie, 1926. They 

isolated a gram-positive coccus from the skin lesions which when fed 

to rats produced the characteristic lesions from which the original organism 

was obtained. The experimental diet used was casein, salt mixture, 

cod liver oil, vegetable fat and corn starch with a vitamin B extract. 

It is at once obvious that this diet contains vitamin D but no vitamin C, 

so the unbalanced vitamins C and D may have been an aetiological 

factor even in this experimental condition. 

Symptoms.—These are chiefly concerned with the skin and mucous 

membranes—tongue, angles of mouth, eyes, nose, anus, scrotum or vulva— 

and the nervous system. 

Roughly the above enumeration gives the most usual sequence of 

the appearance of the lesions. The first signs of the disease are various- 

1 Salmon, Hayes and Guerrant, 1928, Bull, of Hygiene, Vol. 4, No. 5, p. 393. 

Jl. Inf. Dis., Vol. 43, pp. 426-441. 
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degrees of glazing of the tongue due to a loss of the filiform papilla 

sometimes accompanied by a soreness or smarting of the mouth on taking 

hot or spiced foods or even on eating anything, but this smarting is not 

always complained of. The angles of the mouth get sore and take on a 

white appearance as is seen in thrush, although the condition does not 

exist inside the mouth. The tongue is frequently tremulous and some¬ 

times sufficiently so as to embarrass the patient when showing it. 

Definite changes are usually seen in the eyes, the skin at the canthi 

may become glazed as if some thin varnish had been applied, they may 

become irritable, for which the patient seeks an eyewash, the lower lid 

may be altered in appearance so that it seems deficient in eyelashes, and 

at other times the eyelashes are gummed down by discharge. The eyes 

may water profusely and there may be some obvious conjunctivitis, 

whereas in others the ocular conjunctiva may be quite insensitive and 

can be boldly touched with the finger without any inconvenience to the 

patient. 
A careful inspection will reveal an alteration in the nasal mucosa and 

that of the anus at the muco-cutaneous junction. In marked cases in 

females the vulva will be found affected, it will have taken on a white 

sodden appearance. In cases of less severity, the vulva will look unduly 

red; these changes are obvious in the black skin and frequently seen in 

obstetric practice. In males, the scrotum is almost invariably affected 

and in a condition of irritation, the skin is moist and red, which condition 

extends to the under surface of the penis sometimes up to the urinary 

meatus. There is often a perimeatal change suggestive of a urethritis, 

which is sometimes mistaken for gonorrhoea. 
The texture of the skin of the limbs and trunk is frequently a tere 

by a keratosis which causes it to be dry and rough. All these symptoms 

are the result of vitamin A deficiency, possibly coupled with a D deficiency 

“ Incases showing the above-mentioned symptoms, it is rare to find 

the nervous system unimpaired—tremulousness of the tongue, proba a y 

indicative of vitamin B deficiency, has already been mentioned, and as 

the disease progresses will be added other nervous symptoms, via.. 

increased,^normal or absent knee jerks-the reaction not always being 

symmetrical. Paresthesias, such as sensations of ;C f 

numbness in the extremities. Epigastric discomfort and dutm** ° 

vision are the cause of constant complaint. Various degrees of deatn 

Re present but not sufficiently obvious to be noted at consulmtiorn It 

is only to be expected that a certain degree of deafness would 

looked and overcome unwittingly by the effort necessary in order 

understood by an Mteate mi**. nervous symptoms progress and 
If the disease is not treated, uic j r Ataxia 

complete paralysis of the limbs with failure of vision will 
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is present and inco-ordination of the arms when involved. Rombergism 

of the shin and atrophic condition 

of the''mucous membranes associated with various Par*sthes,a^and 

dimness of vision should enable an early diagnosis. If the case 

advanced and in the paralytic stage, with mucous membrane lesions 

healed the history of the occurrence of these lesions should help o 

determine the diagnosis. It is difficult to say definitely how often and 

to what extent impotence accompanies this condition because the majority 

of patients have a natural reluctance to discuss the subject. The following 

quotation from a spontaneous letter written by a patient recently cured 

of the disease suggests that he had suffered from impotence and was 

cured by the treatment. After returning thanks for what had been done 

for him he writes: “ For many, many years I am quite ignorant of a 

young man's life, I couldn't enjoy a single one. I have once planned to 
my heart whosoever will cure me of this awful and disgraceful disease . . . 

" Another letter from a patient seeking treatment says : “ This serves 

to inform you that I have been suffering from lassi or sore mouth for this 

past four months . . . and I am ashamed of it amongst my companions 

day and night." 
The latter expression does not so clearly suggest impotence as the 

former, but nevertheless is of interest for it shows plainly the degrading 

effect of the disease on the sufferer. The reason for this is probably 

because the condition is an indication of poverty. Both the above- 

mentioned correspondents had been out of work for long periods. 

Differential diagnosis.—This is most readily seen by reference to 

Table CLII which deals with the four diseases—pellagra, beriberi, 

peripheral neuritis of Jamaica and sprue—which may be considered 

sufficiently similar to need differentiation. At first sight it seems super¬ 

fluous to add sprue, but on reference to the above-mentioned table the 

usefulness of its inclusion becomes apparent. The absence of the mucous 

membrane lesions listed, and the presence of cardiac disease, is peculiar 

to beriberi ; mental disturbances with a symmetrical erythematous rash 

on exposed parts pathognomic of pellagra ; mucous membrane lesions, 

bulky stools and the absence of nervous symptoms typical of sprue ; 

the presence of mucous membrane lesions and nerve lesions, with deafness 

and failure of vision, shows the similarity between the peripheral neuritis 

of Jamaica and the Sierra Leone disease. 

If it is allowed that the mucous membrane lesions are due to a 

deficiency of the fat-soluble vitamins which we will call A, and the nervous 

symptoms to a deficiency of the anti-neuritic vitamin which we will call 

B, then the table shows in a striking manner how closely certain symptoms 

are grouped, besides differentiating the five diseases. Thus we see 

pellagra, the peripheral neuritis of Jamaica and the Sierra Leone disease, 
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avitaminosis, etc. 
ASSOCIATED WITH DEFECTIVE DIETARIES 383 

all showing lesions due to A and B avitaminos.s. Sprue shows lesions 

of A avitaminosis, and beriberi those of B avitaminos.s. It w™*Uppe« 

that whereas the Sierra Leone disease and the penpheral neuntis 

Jamaica appear to be solely an A and B av.tam.nosis, the other diseases 

are complicated :-pellagra with insanity and ulcerative mucous me 

brane lesions of the mouth possibly due to a vitamin B2 deficiency , 

beriberi with cardiac disease, and sprue with acholia and dyspepsia. 

Prognosis.—The earlier the disease is treated the earlier will recovery 

take place. Uncomplicated cases invariably recover. Cases showing 

mucous membrane lesions with paraesthesias respond to treatment in the 

course of a few weeks ; but neglected cases with marked paresis may take 

months to recover sufficiently to walk about. Relapses are common 

in those who revert to their former deficient diet. 

Treatment.—Is entirely dietetic. A well-balanced diet with the 

addition of cod liver oil and yeast is required. The eyes and mouth do 

not require any local treatment for they invariably heal with the cor- 

rected diet. The most extensive dermatitis of the scrotum will heal 

with the dietetic treatment alone. In cases with much involvement of 

the buccal mucosa and tongue, it is advantageous to give one of the 

vitamin A concentrates subcutaneously. Daily 2 c.c. doses of Radio- 

stoleum, which is vitamins A and D in an oily base, given subcutaneously 

for a week will promote rapid healing of the mucosa and enable a liberal 

diet to be taken with comfort. 

When the disease is being treated in pregnancy, it may be found 

necessary to double this dose in order to gain the same effect. It should 

be remembered when adding vitamins A or B to the diet that it is 

essential to balance the amount of each additional vitamin on account 

of their synergic action, thus the importance of giving yeast whilst 

administering the vitamin A concentrate becomes apparent. 

It is wise, in view of the achlorhydria which invariably accompanies 

an A avitaminosis, to avoid as far as possible the administration of 

alkalis. Lastly, it should be remembered that the absence of cardiac 

lesions in this disease allows of early active movements. Advantage of 

this should always be taken as soon as possible in the convalescence of 
advanced cases. 

Other obscure types of neuritis include two referred to elsewhere 

in this book : (1) said to be associated with potassium deficiency (page 49) 

and (2) arising from poisoning by hydrocyanic acid. Of other conditions 

showing glossitis, pellagra and sprue have already been mentioned It 

is difficult to say whether the glossitis of Hunter manifested in pernicious 
anaemia may not be of vitamin deficiency origin, especially as a liver 
disorder is now associated with this condition. 

Sprue—The symptomotology of sprue shows definite evidence of 

f ,t„e,yltamin deficiency' and this is not to be wondered at in view 
(B lolUljQ 

B 
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of the fatty stools. If such deficiency be the prime cause of sprue we 

can see how factors in the diets mentioned on page 326 may prepare 

the way for the onset of sprue. 

1 he ulceration of amoebic dysentery which Manson-Bahr suggests 

is a precursor of sprue may act by inhibiting the absorption of foodstuffs 

so that fermentation destroys the fat-soluble vitamin content. The 

yeast fungi of Kohlbrugge or Ashford may act in a similar way or possibly 

they may produce an excess of vitamin B in the bowel which is inimical 

to the A.-D. group. The organisms suggested by Fairley and Mackie 

may be comparable to the B. asthenogenes group which have been 

implicated by Bernard and others in the aetiology of beriberi. 

With regard to the pathology of sprue, the tongue and alimentary 

canal lesions have all been described as present in experimental avita¬ 

minosis. Fat is actually excreted through the intestinal mucosa, thereby 

probably draining away further stores of fat-soluble vitamin. The 

anamiia and diarrhoea of sprue is comparable to that described in China 

as responding to cod liver oil (page 334). In this connection the experi¬ 

mental production of an anaemia of the pernicious type by Ivoessler and 

others in rats is of interest (page 334). Briefly, deficiency of vitamin A 

led to severe amemia and subsequent addition of it resulted in blood 

regeneration. 
The tetany and cramps occurring in sprue are indicative of a low 

calcium content of the blood, and it would be interesting to try the effect 

of vitamin D concentrates or ultra-violet light irradiation to see whether 

they would act as calcium conservers in sprue as they do in rickets. 

Scott’s treatment with calcium, the Shanghai treatment with powdered 

cuttle-fish bone and crab’s eyes are but other modes of raising the blood- 

calcium content. 
As to dietary methods of treatment, it would, seem that the more 

successful foodstuffs in use are in fact all rich in fat-soluble vitamin. In 

this connection the remarkable results of liver treatment suggest that 

still better results may be obtained if the fat soluble vitamin content 

of the foodstuffs used be made the main criterion for selection. 

As to complications, the occurrence of pneumonia is not infrequent; 

other infective processes are common, so that in view of Mellanby s 

appellation, “ the anti-infective vitamin,” all these factors combine to 

suggest that the causa causans of sprue is deficiency of fat-soluble 

' 'l<Ashford1, discussing sprue, says that a number of observers consider 

it to be state or condition, whilst the majority believe it to be a disease 

of unknown tetiology, probably of microbic origin. There is reason to 

* Ashford B K •• Tropical Sprue in Porto Rico. A Synthesis of Fifteen Years’ 
Ashford. D. , V „ Int Conf on Health Problems in Trap. 

Work of Investigation and 2,zUU case , j 

Amor., 1924. pp. 986-700 (United Fruit Co ). 
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believe .hat the sequence of nutritional unbalance dative^andular 

inromoetence and a consequent fermenting mass of sugars, starches a 

fats affords the yeast-budding fungus Manila pstlos.s a suitable med.u 

f0t fnTorto Rico the underlying predisposing factor is nutritional un¬ 

balance The agricultural labourers are sustained by polished rice 

beans, codfish, wild tubers, plantains and fruit. Fresh meat and mr 

are very scarce. This diet constitutes a serious food deficiency. Anothe 

factor of importance is carbohydrate excess. 
Diet in sprue.—At Clifton Springs Sanatorium1 a general type oi 

diet satisfactory to sprue patients has been tried. Most patients develop 

a dislike for butter, sugar and starches when they find they do not agree. 

When the tray is returned by the patient with no food left, the diet is 

increased up to a point when the patient is satisfied, bresh fruits are 

found best, but when not in season, unsweetened canned fruits are used, 

saccharine being employed in place of sugar. Cottage cheese is given 

once or twice daily, according to the amount of protein allowed for the 

patient. 
The foods avoided are : cereals, bread, crackers, rice, navy beans, 

potatoes, all sugars, fried foods and all desserts. 

After the patient has returned to his home it is advisable that starches 

and sugars be omitted from his dietary from three to six months. The 

ability to eat bread, potatoes and sugar without a relapse may be taken 

as a test of cure. The following is a typical day’s diet :— 

Table CLIII. 
grm. grm. grm. 

Breakfast— Dinner— Supper- 
Orange 120 Lamb chops . 100 Soft boiled egg 2 

Cottage cheese . 70 Turnips . . 50 Beets . . 50 
Soft boiled egg . o String beans . 50 Cauliflower .. 100 
Bacon 15 Lettuce . . 15 Cottage cheese . . 50 
Skimmed milk . 220 Fruit salad . 70 Head lettuce 50 

Whipped cream 15 Celery hearts . . 50 
Strawberries . 100 Fresh peaches .. 120 
Skimmed milk . . 220 Skimmed milk . . 220 

On this dietary the blood picture often improves rapidly. 

I am indebted to Drs. P. Manson-Bahr and H. Willoughby for 

permission to include the diets they use in cases of sprue2. 

Table CLIV.—Dietary and Food Values. 

First Week. Diet I. 

Milk. Three pints daily in 5 oz. feeds given at two-hourly intervals. 
Protein 60 grm. = 246 calories. 
Fat 60 ,, = 558 
Carbohydrate 86 ,, = 352 

lotal calorific value = 1,156 calories. 

1 Rabe, Helen, “ Diet in Tropical Sprue,” Clifton Med. Bull., 
Mol. 14, No. 2, pp. 55-61. 

2 Quarterly J. of Medicine, Vol. 23, No. 92, July, 1930 
(b 13101 )q 

1928, April, 

2 b 2 
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Table CLIV—continued. 

Second Week. DlET 1L 
Milk. Three pints daily as in Diet I. 

In addition, sago 3 oz. twice daily. 
Sago 6 oz. contains 17 grm. of carbohydrate with calorific value = 69 calories. 
Liver Soup is added, 12 oz. in the day, containing approximately 

16 grm. of carbohydrate ~1 
y - 69i 80 protein 

32 ,, fat 

Total calorific value = 1,916 calories. 
J 

calories. (Possibly this value 
is too high.) 

Diet Ill. 

Convalescent Diet. 

Carbohydrate. 
| oz. 0 • 5 
| pint 7 
^ oz. 15 

1 egg, lightly boiled. Protein 6, fat 5 
or Boiled fish, 3 oz. = 61 calories. 

(Haddock, plaice, turbot, cod, sole or whiting.) 
Toast, 1£ oz. Protein 3, carbohydrate, 30 = 135 calories. 
Tea (very weak), of no food value. 

Approximate total calorific value = 350 calories. 

Breakfast— 
Porridge. 

Quaker oats 
Milk 
Sugar 

Protein. Fat 
0 0 
5 5 
0 0 

= 50 calories. 

Calories. 
2 

95 
61 

158 

11 a.m.— 
£ pint of warm milk = 192 calories. 

Lunch— 
Liver soup 
Boiled fish 
Chicken 

or Rabbit 
Mashed potato . . 
Spinach 

or Veg. marrow 
or Peas 
or Cauliflower 

Milk pudding . . 
Baked apple 

or Banana 

12 oz. 
6 

2 „ 
3 „ 
34 oz. 

1| „ 
4 ,, 
4 pint 
6 oz. 
3 

16 
0 
0 
0 

12 
9 

Fat. 
32 

2-5 

Carbohvdrate. Protein. 
80 
30 0 
30 9 
40 8 
15 0 
2 0 
0 0 
3 1 
1 0 

10 10 
0 o 
0 0 

Approx, total calorific value—Average 2,080 

o 
2 

14 
45 
60 

Calories. 
691 
123 
206 
238 
110 

18 
20 
42 
11 

192 
184 
246 

Tea— , . 
Toast, 3 oz. = 270 calories. 

^ orlsponge cake j>3 oz. = 314 calories. 

cr Biscuits J 

Weak tea, of no food value. 

Total calorific value = 584 calories. 

Dinner— 
Brain 

or Sweetbread 
Calves-foot jelly 
Banana 
Arrowroot 

Carbohydrate. 
0 
0 

15 
60 
12 

4 oz. 
3 „ 
3 „ 
3 „ 

Average^total calorfee - 550 calories 
Average daily calorific value 

Breakfast 
11 a.m. 
Lunch 
Tea 
Dinner 

Total 

Protein. 
10 
15 
3 
0 

Fat. 
11 

1 
0 
0 

6 

Calories. 
143-3 
75 
74 

246 
116. 

350 calories. 
192 „ 

2,080 „ 
584 „ 
550 ,, 

3,756 
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Diet No. 1 is given during the first weefe Diet 

calorie value with the patien Pr0" d and ;s Qf a higher protein 

»T*telv:T, dS".T!i ,<«■»'-» ” 
value than the • week’onwards and during convalescence 
instituted from the third week onwar We have found 
according to the special needs of each partic P • 
in nractice that this diet must be persisted in for six montns o 

during convalescence till the stools have become of norma^ sue(d 

o oz dailv\ and proper fecal consistency and colour. We have lot 

[hat this departure from the rigid milk diet of a previous decade has been 

of very distinct advantage to the patient both from a metabolic and fro 

a psychological point of view. The variations from a monotonous diet 

and release from a still more monotonous life, we regard as of Param°u 

importance in the treatment of this disease. This is well borne out1 

the fact that the patients in our series thus treated did not manifest 

signs of marked mental irritation, which is so typical in sprue patien s 

under other circumstances. 
The main departure from these standardized diets has been e 

introduction in certain cases of shredded raw meat in the form of raw 

meat sandwich up to 8 oz. per diem. Recipe as follows : 

Raw meat sandwich.—Take \ lb. of best beefsteak, free from fat. 

Cut small and pass through fine mincer. Toast two thin slices of 

bread slowly so that it is dry right through. Add a small 

quantity of pepper and salt to the mincemeat and spread 

between the toast. 

The indication in the institution of the meat dietary nviu Ivr. Tol.'Ar> 

follows : The patients were over 45 years of age ; they were intolerant to 

large quantities of milk (i.e., over 60 oz. per diem), and especially were 

these associated with pronounced anaemia. 

The results of the meat treatment, when palatable to the patient and 

assimilated by him, were most favourable, and the good effects were 

shown in the diminution in flatulency, the increase of body weight, and 

the material improvement in the blood count. The statistics which have 

emerged from a study of our figures place the meat protein dietary of 

sprue in a favourable light. We have given it to forty-five cases, in all 

of whom clinical results were good, and on the whole the bulk of the 

stool passed is certainly less than in similar cases fed mainly on a milk 

dietary. 

In those to whom a raw meat dietary is repugnant, we have found that 

lightly-steamed meat with the addition of gravy may be substituted. 

The meat should be steamed in the following manner :— 

Shredded tender undercut of beef, 4 ounces. Steam with 6 ounces of 

water for 5-7 minutes. Add pinch of salt. Serve as sort of 

thick soup with lemon juice or slice of tomato. 
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Recipe for liver soup.—Simmer gently fib. of minced calves’ liver in 

25 oz. of water for two hours : strain, add one teaspoonful 

of marmite and a small amount of pepper and salt. 

Liver soup and liver extracts.—Liver soup made as above has been given 

as a routine to every case in this series. This practice is of long standing 

and dates back to the days of the late Sir Patrick Manson, who first 

employed it in Hong Kong in 1883. It has always been found, when made 

according to the accompanying formula, to be well assimilated and toler¬ 

ated in sprue. Its most favourable effects are seen in those cases with the 

most pronounced degree of anaemia. This was a clinical observation which 

was well substantiated before the introduction of a specific liver dietary 

in Addisonian anaemia by Minot and Murphy. We are of the opinion that 

liver and liver extracts are indicated in sprue and react upon the haemato¬ 

poietic system in the same manner as in Addisonian anaemia, as has been 

described minutely by Rabe1, Ashford2,3. 

Note.—While this book was in the Press, an important article on 

sprue was published by Fairley4. This should be consulted in the 

original, but a few suggestions contained therein may be mentioned here. 

The fundamental basis of treatment is alimentary rest ; this is best 

attained by a high protein, low-fat, low-carbohydrate, adequate vitamin 

diet. Simultaneously, the megalocytic anaemia should be treated by full 

dosage of liver extract, 1| lb. daily (liver extract, No. 343, Messrs. Eli; 

Lilly Co.). Where fractional test meal analysis reveals deficient 

acid secretion, H.C1. therapy is instituted. Calcium deficiency is 

best controlled by a low-fat diet and the administration per os of calcium 

salts, the absorption of which may in some cases be assisted by vitamin 

D administration or ultra-violet irradiation. After a period of three 

weeks, during which the intestine has been adequately rested and the 

blood restored, higher calorie diets are instituted (3,000 calories). At 

this phase of treatment the administration of 0 to 12 units of insulin 

daily combined with glucose per os is frequently followed by a rapid i ise 

in the weight curve and an elevation of the blood pressure. 

Goitre.—We may conclude this chapter by referring to Endemic 

Goitre. Blacklock discusses past and present theories of the causation 

of goitre, especially the iodine-deficiency theory, which presumes a 

natural lack of iodine in the food and water of certain places, and the 

infective theory, which admits the deficiency of iodine, but supposes it 

to be produced by the intervention of faecal organisms which the subject 

> Rabc, H„ Clifton Med. Bull., N. York, 1928 Vol. XIV p. 55. 

* Ashford, B. K„ Journ. Amer. Med. Assoc., Chicago, 1928, \ o XU p. - ; 

3 Richardson, W., and Klumpp, I'. C., New Eng. loam. e 

CXCIX, p. 215, 

4 Fairley, N. H., I vans. Roy 

Aug., 1930. 

Soc. Ti'Op. Med. and Hvg., Vol. XXIV, Xo. 2, 
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Koinadugu districts of Sierra Leone ^ (he river Bagur was such 

The disposition of the goitre g f j dine or of anything else 
that it is improbable that natural fe^emney^ofeod^^ ^ free . bu 

will account for the disease , § produce an unusual amount of 
the habits of the Konnos are calculated to produce ^ cus(om 

pollution of water by fecal orgams • ^ functions in water so that 
for people of both sexes to per orm o purpose, but streams 

special portions of streams are -‘^“^‘tuated above drinking 

selected are freqnenriylugg*, whefe more than half those 

examined were goitrous, collateral evideuce oi 

SS:-- 
latrines so that the degree of pollution of water vanes. f 

Chosa2 showed that in one province of Formosa the percentage o 

goitre is 44-3. Experiments on rats showed that boiling the drin ui g 

water prevented the development of goitre. 
In ^he elevated Plains of Benguela, goitre is found in circumscn e 

areas at a height of 1,200 to 1,800 metres, especially one hilly district 

named " Goitre mountain” owing to the fact that practically all the 

natives in this region are affected. In one group of villages, whose 

inhabitants drink the water of streams arising in the mountains cases 

are few or absent, but several are seen among those who live further 

away yet drink from the same water when the streams have united to 

form small rivers. 
Nino shows that in parts of the province of Fucuman, Argentina, 

taking all ages into consideration and various degrees from visible enlarge¬ 

ment of the thyroid, including also those with signs of cretinism and mental 

deficiency, 62-3 per cent, were affected, and among the young adults 

80 per cent. 

1 Blacklock, “ Report on an Investigation into the Prevalence of Goitre in the- 

Protectorate of Sierra Leone,” S. L. Ann. Med. and San. Report, 1923, 71-80. 

Chosa, Tauvan Igakkai Zasshi, //. Med. Assocn. Formosa, 1925, April, No. 241 
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CHART SHOWING THEORIES OFTHE ETIOLOGY OF BERIBERI 
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Aesculapius 

(The God of Medicine) 

HEPATEX 
EVANS’ 

CONCENTRATED EXTRACT OR LIVER 

A rational treatment for Pernicious Anosmia 

and Sprue. 

Hepatex is palatable and does not result in the nausea 
usually produced by liver and the ordinary type of 
liver preparations. Within a few days of the com¬ 
mencement of the treatment, gastro-intestinal 
symptoms decrease and neural symptoms show 
improvement. Indeed, it is highly probable that, 
if no progress be made in three or four weeks 
the diagnosis has been incorrect. 

Hepatex and a control of the diet are the essentials in 
the successful treatment of Pernicious Anaemia 

Hepatex in Sprue. In cases of Sprue, when the blood 
picture is at all typical of pernicious anaemia, 
Hepatex will usually give most excellent results. 

Hepatex with iron is also issued for the treatment of 
Chlorosis and severe secondary Anaemias. The 
organic iron used causes no gastric disturbances and 
is readily assimilable. This preparation is recom¬ 
mended when specially powerful stimulation of the 
blood regenerating organs is desirable. 

Products of Evans' Biological Institute. Stocks are held in 
most farts of the world. 

FOR FULL PARTICULARS APPLY 

EVANS SONS LESCHER & WEBB L™- 
LIVERPOOL DUBLIN LONDON 
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PROTECT YOUR HEALTH 

EVERY WATER DRINKER 

needs an efficient FILTER on which 

reliance can be placed to give 

PURE DRINKING WATER 

The 

PASTEUR- 
CHAMBERLAND 

FILTER 

A consistent safeguard against All 

Water-borne Disease. 

Made in a variety 
of types and sizes 
for use under all 
conditions — with or 
without pressure — 
for Hospitals, 
Schools, Works, 
Ships, Railways, 
Travellers, Home 
Use, etc. 

Pasteur-Chamberland Filter-Candles are 

hard and difficult to break, and cleaning 

does not wear them away. 

OFFICIAL GOVERNMENT 

STATEMENT : 

Wherever the Pasteur Filter has been 

applied Typhoid Fever has disappeared. 

Non-pressure Table 
Filter, in stoneware, 
white or decorated 
earthenware, white 
enamelled iron, or 
aluminium. From 2 
galls, capacity. 

Sole Makers for (he British Empire (except Canada): 

The BRITISH PASTEUR CHAMBERLAND FILTER Co 
A _ x_1_I? ( ' 9 5, White Street London, E.C.2. 



CHAPTER IX 

FOOD INTOXICATIONS AND POISONING 

Trichinella—Hydatids Flukes Onchocerciasis-—Diseases arming rorn 

Fish Poisoning-Other Parasitic Infestations—Poisoning by I nuts an 1 Veget 

a^, es-TmgaTo,- Apple-Atriplex-Ackee-Wild Van, Root-Calabash Gourd 

—Better Cassava—Kodon—Kidney Bean Lathyrism Taro Poisonous At heat 

_Millet and Guinea Corn—Food Allergy. 

How to keep food.—On account of climatic conditions and primitive 

sanitation, death in the pot is of more frequent occurrence in the tropics 

than elsewhere. In places remote from ice plants and refrigerators much 

may be done to provide a cool place suitable for stoiing food. One 

method is to fix a small meat safe on a pulley over a well. If the water 

level is some twenty feet below the surface of the ground, and the con¬ 

tainer be let down to this level or below, adequate cooling will take place. 

Meat and game may be kept thus for some hours free from flies and un¬ 

damaged by heat, until it becomes tender from hanging. Even an 

underground room or cellar will be almost as effectual. 

If such an arrangement cannot be improvised, a container covered 

with a piece of thin canvas is hung up in the shade, where it gets as much 

breeze as possible. A large tin, e.g., a petrol tin, is arranged above it in 

such a way that a constant, but very slow, drip of water from the tin keeps 

the canvas moist. 
The larder accommodation of the average house in the tropics leaves 

much to be desired. It should be possible to keep all food, both in the 

larder and kitchen, in a cool spot away from flies. The windows of such 

a room should be so placed that they avoid the sun and are open to the 

prevailing breeze. Cupboards should stand away from walls ; they should 

be easily movable for cleaning purposes, and their legs should rest in 

basins containing water with a film of oil. The kitchen and larder should 

be entirely emptied once a week and washed out with disinfectant. 

Flies, cockroaches and other pests.—While more detailed informa¬ 

tion must be sought elsewhere, brief mention may be made here of 

remedies used in the prevention of various pests which are prone to 

attack food in the tropics. Flies are undoubtedly the most dangerous 

source of infection, as they breed in filth and carry it to food. It is far 

better to prevent houseflies from breeding than to attempt to kill them 

afterwards. A clean clear compound around the bungalow, without too 

much shade or heavy vegetation, prevents hidden accumulations of 

rubbish and makes sanitary maintenance much easier. No manure should 
393 
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lx* kept near bungalows, and all sanitary receptacles should be fly-proof, 
with well-fitting lids, periodically inspected to assure that they remain 

so. If these precautions are observed the number of flies should be 
reduced, and adults may be caught on fly-papers or by any of the ingenious 
traps now on the market. 

Cockroaches are another objectionable pest. They are best prevented 
by soundly constructed cement work, free from cracks and crevices. 

In old houses, it may be impossible to get rid of them. An insect powder, 
consisting of three parts of sodium fluoride to one part of pyrethrum, may 

be scattered around their haunts, and this will succeed in killing many of 
them. Other powders are less effective, but traps may be employed. 

Ants may overrun any foodstore; and at times it may be impossible 
to keep them out. Besides standing cupboards, etc., in vessels as men¬ 
tioned above, borax may be scattered on shelves and this will ward 
them off. 

Mice and rats may be trapped or poisoned, one of the best poisons 

being made of red squills (Scilla maritima). 

The following recipe is useful:— 

Table CLV. 
oz. 
9 Red powder of squills 

Bread 

Lard or margarine 

Syrup 

Aniseed oil 

3 
3 
2 

a trace. 

Crumble the bread and mix the ingredients. Make into baits each 

as large as a hazel nut. 
Refrigeration.—Where ice can be obtained from a reasonable 

distance, an ice-chest can be installed and maintained in a bungalow. 
Provided that one supply of ice remains unmelted until the next arrives, 
most foodstuffs may be kept for several days with safety. The ice block 

should be wrapt in a blanket to maintain it as long as possible. 
Of recent years, many small refrigerators have been put on the 

market, worked by kerosene oil, gas, or electricity, and these are most 

valuable and essential items of bungalow furniture and should be by no 
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maintenance of the temperature of the cold room, and forget 

of unsound food being admitted. Frozen mea is kept at a temper 

of 15° F while chilled meat is maintained at a degree oi 
f eeziiig The freezing method is the more satisfactory as chillmg 

*™' great care and can only be maintained for three or four weeks 

Practical Hints.—Emmett and Gnndley reported tie o owing 

observations on beef and poultry in cold storage :-There was no loss o 

water. The percentage of the water-soluble solids, insoluble, and total 

proteins, the non-coagulating proteins, the nitrogenous and total organic 

extractives, the forms of ash, the total nitrogen and the total phosphorus,, 

all remained practically unchanged. The only consistent real changes 

were a distinct increase in the total soluble and the soluble inorganic 

phosphorus, being 8-0 and 17-9 per cent, respectively, and a decrease 

of 8-3 per cent, in the noil-nitrogenous organic extractives. The nutritive 

value of the meat was unaltered. 
In the case of the refrigerated beef which was stored for 43 days, the 

averaged data showed that there was a loss of water amounting to 1 -3 

per cent. This loss of water, causing a proportional increase in all the 

other constituents, produced differences in some instances which were 

sufficient to overbalance the amounts in the fresh samples. The ratio- 

of the non-protein to the protein nitrogen in the meats was lower. When 

allowance was made for the loss of moisture, the additional changes which 

occurred in the cold storage consisted in a definite increase in the soluble 

dry substance, the nitrogenous, non-nitrogenous and total organic 

extractives, the total soluble nitrogen, the soluble inorganic phosphorus, 

and a slight increase in the soluble, coagulable, and total soluble protein 

nitrogen, and also in the insoluble and total nitrogen. The chemical 

changes in the 43-day refrigerated meats were greater in number than in 

the 22-day samples, yet as far as nutritive value was concerned, the former 

showed an increase in the organic extractives and soluble protein, and 

but an insignificant decrease in the total protein. 

There appears then to be little change resulting from the cold storing 

of meat. Cooking experiments by the same observers are reported on 

thus :—Many of the differences between cooked meats from the samples 

which were held in cold storage for 6 and 43 days corresponded to those 

which were found to exist for the uncooked refrigerated samples. The 

cooked meats from the 43-day storage samples lost less in cooking either 

by boiling or roasting than did those from the 6-day sample, the broths 

and the drippings in these cases being on an average lower in their per¬ 

centage content of soluble, insoluble and total dry substance, of organic 

extractives, of soluble protein, of soluble ash, and of fat. The cooked 

meats from the longer stored sample were higher in their percentage 

content of moisture, and were therefore juicier, higher in soluble and 

insoluble dry substance, in nitrogenous, non-nitrogenous and total. 
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organic extractives, in fat, in total ash, and in soluble inorganic, total 

soluble and total phosphorus. Further, the percentages of total nitrogen, 

insoluble and total protein were practically the same as were those for 

the samples from the 6-day storage meat. Therefore the cooked meats 

from the 43-day samples, judging from the chemical composition, were 

at least as nutritious as were those from the samples stored for the shorter 

period of time. 

The temperature at which food should be stored varies with the class 

of produce, and Wemyss Anderson makes the following suggestions :— 

Frozen meat, rabbits, poultry, etc., may be carried at 18° F. to 22° F.,or 

even much lower ; chilled meat at 28° F. to 29° F. ; fruit (in general), 

vegetables and milk at 35° F. to 40° F ; but for all classes of goods, having 

determined the temperature at which it should be carried, every effort 

should be made to keep that temperature to a degree, because the amount 

of moisture the atmosphere is capable of holding in suspension depends 

on its temperature, and if there are variations of temperatures in a cold 

store, it means that the goods stored will at times act as condensers and 

have deposited on them a film of “ dew,” this moisture then becoming 

a fruitful source of mildew and mould. 

Fruit in particular suffers very much from variations. A range of 

35: F. to 40° F. has been given as suitable temperatures ; this, however, 

by no means indicates that you can vary with impunity from 35 F. to 

40° F. Nothing could be worse ; it means that, any figure in that range 

having been selected, every precaution should be taken to keep that 

temperature without any variation whatever. This is hardly possible with 

the air circulation method alone, and so we find the most successful 

cold stores for fruit carry a combination of the air circulation method and 

brine-pipe system, the chambers being very heavily piped, the brine 

in them acting as a “ thermostatic balance ” and preventing undue 

change. . , 
The organisms associated with mould on meat are numerous; they 

are commonly black and white, but blue or yellow moulds are also founc . 

They are principally varieties of PeniciUium, Mucor, Phycomyces, er- 

iiciliium and Oospora, and include a specialized and frequently occurr1^ 

form Cladosporium herbariomm, causing “black spot. o ou 

growths are due to bacteria, e.g., Bacillus prodigiosus (red spot), or may 

be associated with mould. There is little or no evidence winch sugges^ 

that these moulds or their products are poisonous, eithei in t 

cooked condition ; the affected parts should, however be remove . ^ 

Refrigeration does not destroy the parasites t la in c 

Tenia Trichina and Onchocerciasis. All frozen meat ec° E 

rapidly on thawing and should in no circumstances be returned a secon 

time to cold storage. 
1 Hutt, International Hygiene- 
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= ^=,0^0-. while deeper stores .nay he 

tested by boring with a brace and bit. 

The following method for preserving fish, by Ottesen. has the approva 

of Reuter of Hamburg and subsequently by Nuttall and Gardmer o 

Cambridge. The fish is plunged into salt brine at a temperature 

below 16° F. It is frozen in two hours, and is then put in o )aiit ^ 

which are placed in cold storage. By this method there is no apparent 

loss in weight or flavour. The process is only applicable to fresh fish 

Fresh eggs must be stored at a temperature of about 38° F. bor shoit 

periods, they may be preserved in water-glass satisfactorily. 

The aim of every housekeeper in the tropics should be to lea\e 

nothing over till the morning.” Cooks are fond of using up fish and meat 

which is slightly stale in hashes and curries, thereby masking its flavour, 

while by no means adding to its safety. The stockpot is another source 

of danger, and should be emptied daily. Home methods of preserving, 

such as salting and pickling, are best avoided, and to maintain health 

there is no doubt that the more fresh food eaten the better. 

Tinned food.—Tinned foods should be consumed as soon as the tin 

is opened, the contents being poured into some glass or china receptacle. 

Tins should be examined before opening and should show concave ends 

and no bulging. A second solder hole may have been made legitimately 

during the canning process, and is by no means evidence that the tins 

have been opened to allow gases to escape and then resealed. Three 

holes would certainly arouse suspicion, while tins severely affected with 

rust should be condemned as they are likely to contain minute perfora¬ 

tions. No tinned goods should be kept in the tropics longer than a year, 

and it would be of considerable hygienic advantage if it were made 

compulsory for the manufacturer to stamp on the tin the date of prepara¬ 

tion. It is a common practice in the tropics for the second-rate shops to 

buy up the old stock of better firms and retail them at cheaper rates, 

until in their turn they sell the residue to bazaar dealers, by which time 

the age of the tins must be hoary indeed. 

Savage expresses the following views as to the vitamin content of 

tinned foods1 :— 

” With our present knowledge it is a reasonable attitude to take 

up that the whole complex of changes which are necessary in canning 

foods are detrimental to their content in vitamins, that these changes are 

more marked the greater the manipulation generally, but are especially 

affected by the oxidation allowed and the temperatures reached in 

processing. Of temperature influences the three most potent are the 

1 Savage, Canned Foods in Relation to Health. 
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actual temperature reached, the time given at that temperature, and the 
rapidity with which it is attained. 

It is further evident that the three types of vitamins which are present 

are not equally affected by these adverse influences. The A type is 

comparatively heat stable, and if the heat applied is not too high, is 

quickly applied and is not maintained for long, there may be no material 

diminution in the vitamin content. In actual practice, it has been found 

that these conditions are often fulfilled, so that experimental results 

have shown comparatively slight reduction in this vitamin. As regards 

the B type, the evidence is that this is more thermolabile, and with any 

considerable application of heat it is likely to be entirely destroyed or 

dangerously reduced. \\ e do not yet know, however, how far this is 

influenced by oxidation, and Hopkins finds that, when oxygen is rigor¬ 

ously excluded, this vitamin also shows a very considerable resistance to- 

heat. Vitamin C is still less heat resistant, and it is probably safe to 

assume that it is nearly completely absent in most canned foods.” 

Food poisoning.—We may now consider seriatim the' disease 

conditions communicable through food. Mention may be made first 

of preservatives. Some of these have a cumulative effect, while all of 

them allow food to be stored under conditions prejudicial to health. 

Boric acid and borax are the common chemical preservatives in use, and 

there is much evidence that in some children and adults serious toxic 

svmptoms have been caused1. It also affects digestive ferments. Sali¬ 

cylic acid, used as a preservative, may cause loss of appetite, diarrhoea 

alternating with constipation, renal disturbance, skin eruptions and 

mental depression. Benzoic acid and sodium benzoate has similar 

effects. Formaldehyde and sulphites interfere with the digestive ferments, 

so that, generally speaking, modern teaching is in favour of the abolition 

of all chemical preservatives. 

Cases of food poisoning may occur from contamination with inorganic 

metals such as arsenic in beer, lead in beer and cider, copper, zinc and 

tin derived from the containers. The author will not soon forget the 

day when he was called on to treat 200 out of 400 men in a Surrey Institu¬ 

tion who had been served with apples stewed in a galvanised iron vesseL 

and complained of dizziness, nausea and vomiting, colic and diarrhoea.. 

The acid from the apples had attacked the galvanized iron and there was- 

a considerable amount of zinc in the stew. 

In a study of a hundred recent outbreaks of food poisoning2, the 

vehicles of infection were: tinned foods, 42 per cent. ; milk products, 14 

per cent.; made up meat foods, 15 per cent.; manipulated but not 

made up meat foods, 5 per cent ; fresh meat, 6 per cent. ; fresh fruit and. 

1 Thrush and Porter, Preservatives in Food and Food Examl}lat‘°''- 
2 Savage and Bruce White, M.P.C. Special Report Series,. No. 92, 19-a. 
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vegetables 4 per cent.; preserved fruit, 2 per cent.; remainder 12 

per cent. The cause of these outbreaks may be summarised as follows . 

Table CLVI. 

Probably not true food poisoning . . • • • • 

Salmonella group . 

Dysentery group . 

B. botulinus . . • ■ • • • ’ ’ ' ‘ ' 

Of chemical origin 

Cheese poisoning oubreaks 

Mild evanescent outbreaks.9 

Of undetected bacterial origin . 7 

Further details should be sought in this report. 
The constant liability to food poisoning in the tropics, and the difficulty 

of early diagnosis as to its exact nature, makes it advisable to rely on 

an intestinal antiseptic which should be taken early in full doses whenever 

such symptoms arise. The present author has much faith in ^ adil 

for this purpose, a preparation once much maligned by a London news¬ 

paper, but which, on account of its outstanding merit, has survived with 

an enhanced reputation. It is composed of :— 

Table CLVII. 

Trioxymethylene 

Isopropylmetacresol.. 

Di-Allylsulphide 

Tri-Hydroxvpropanc 

Aqua Distillata 

and is suitable for oral administration, 

(CH20)3 
C,H3(CH3)(OH)C3H, 
(C 3H b) 2s 
C3H5(OH)3 
h2o 

intramuscular and intravenous 

injection, as well as externally. Further particulars are given on page 

269. 

Milk-borne infections.—Milk-borne infections are thus classified 

by Deeks :—Milk is prone to the invasion of three different types of 

bacteria : (a) the acidophilic group, which grows vigorously and rapidly 

converts lactose into lactic acid with a consequent souring of the milk ; 

(b) the second group (the growth of which is not as vigorous as the first 

and is inhibited by its presence) which decomposes the proteins, causing 

putrefaction in the milk ; and (c) the third group, which consists of the 

pathogenic bacteria causing typhoid, cholera, diphtheria, scarlet fever, 

dysentery, etc. These are accidental infections which may contaminate 

milk and thereby transmit them to man. 

I he pasteurization of milk, by maintaining a temperature of approxi¬ 

mately 160° for twenty to thirty minutes, destroys the germs of the third 

group and all but the spores of the first two groups. When milk is 

boded, it is said to be sterilized, and practically all germs are destroyed 
by this process. 

Tuberculosis.—It is difficult to estimate the degree to which cattle 

in the tropics are affected with tuberculosis, and more figures are required 
(b 13101)q 2 
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before making comparisons with those ascertained in England and 

America. Tuberculous glands in the neck of young children are certainly 

common in the big cities of the East, and this would suggest that danger 
exists from this source. 

Enteric fever (and Paratyphoid fevers).—Milk offers an ideal mode 

of spiead for these bacilli as a milk heavily infected is unaltered in taste 

or appearance. Enteric is also derived from infected water, ice cream and 
other foodstuffs. 

Diphtheria was shown to arise from the infection of the teats of a 

cow with Klebs-Loeffler bacillush A carrier can also infect milk and other 
foods by handling them. 

Diarrhoea of undetermined nature is usually put down to “ having 

eaten something.” In many cases it is Nature’s method of expelling 

noxious food and cures the condition by removing the cause. 

Cholera is essentially a water-borne disease, but milk is often infected 

by being diluted with dirty water. Green vegetables and fruit washed with 

infected water can convey the disease, while the organism can live on 

fresh butter and meat for a week. Flies are proved vectors of cholera, 

and sewage-contaminated fish and shell fish have also been incriminated. 

Dysentery.—Milk and water have often given rise to outbreaks of 

bacillary dysentery, and flies are transmitters of the infection. Drinking 

water has been known to convey amoebic dysentery. 

Undulent fever.—This disease is usually conveyed by milk though 

occasionally by water. The organism was at one time present in the 

milk of 10 per cent, of Maltese goats. Ice cream and cheese may also 

be a source of danger. Closely allied to this infection is that due to the 

Bacillus abortus of Bang, which gives rise to milk-borne epidemics. 

Undulent fever is by no means confined to Malta, but has been reported 

from India, China, Africa and Central America. Sheep have been found 

to be infected and the micrococcus may be excreted in their milk ; cows, 

horses, mules and dogs are also said to be liable to the infection. More 

attention should undoubtedly be directed to cases of this disease, as 

clinically it may be confounded with malaria or typhoid. 

Water-borne diseases and filtration2.— In books which give 

advice for the use of travellers, stress is always laid on the necessity for 

care with regard to drinking water. Some writers content themselves 

with advising that all drinking water should be boiled, others recommend 

the use of filters. The advice to boil water is good, but the matter is one 

which is often left to servants, and unless the water is brought in hot and 

allowed to cool, and covered up during the cooling process, the boiling may 

be forgotten, and may not be insisted on again until attention is drawn 

1 L.G.B. Report. 1913-14, Appendix, p. 30. 

2 Minerals and Mines, by C. G. Moor. 
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,0 the matter, when it is perhaps again done for a period. The advice 

to use a filter, unless a special type of filter is insisted on, is also of 

value. There is no precise definition of the word " filter, sold some so- 

called filters are not much more than strainers, which take out large 

particles of floating matter but let the real danger pass through. 

Any filter will arrest large particles of floating matter and so make a 

muddy water look clear or nearly so. A common charcoal filter will take 

out suspended matter and greatly improve the colour of a dirty water ; 

at the same time it may reduce the number of disease-producing organisms 

if there happen to be any present, or it may increase their number, for 

they often multiply in the filter itself. Filters made of diatomaceous earth 

are often reliable for a long time, but they are soft and liable to be rubbed 

away in cleaning, and so may develop Haws. Filters made of unglazed 

porcelain are strong, and stand cleaning without wearing. The bacteria 

are arrested on the outside, and under the ordinary conditions of water 

filtration they cannot pass through. It is possible to get some bacteria 

to grow through the pores (if one wishes to do so for experimental purposes) 

by using a broth culture of bacteria, but disease germs in water neither 

pass through nor grow through ; they are arrested just as certainly as 

a blue-bottle fly is by perforated zinc sheet. 

There are several patterns of filter made of unglazed porcelain. The 

best known of these, which is used also in the work of preparing vaccines 

and sera, is the filter originally invented by Chamberland in Pasteur’s 

laboratory. This filter, known as the Pasteur-Chamberland filter, is still 

made in the original factory in which its manufacture began nearly forty 

years ago. The filtering medium is a hollow porcelain “ candle,” closed 

at one end, the open end being connected to a pipe or collector. The filter 

is immersed in the liquid to be filtered, and the liquid passes from the 

outside to the hollow in the middle of the filter, and so through the delivery 

pipe into the pure water container. 

Filters are made for different purposes, or rather for variations of the 

same purpose, namely, to supply pure water under different conditions. 

In a house the best form is a pressure type or a filter consisting of a 

battery of a dozen or more filter-candles fitted in a tank. 

For use when living or travelling “ in the Bush,” a portable form is 

made, in which the filter candles are fitted into a strong case which also 

contains a pure water reservoir. On the march some pure water is 

carried in the reservoir. When camp is pitched, the filter, after filling, 

is raised so as to be some four or five feet above the pure water reservoir 

The pull created in the pipe connecting the two draws water through 
the filter into the pure water reservoir. 

The filters do not require cleaning often unless the water is very dirty, 

and when cleaning is necessary they need not be disconnected, but are 
(B ]01)q 2c2 
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cleaned in the tank in which they are fitted by means of a brush such as a 

nail brush. 

This form of filter can be used in the house, and is specially well 

adapted for travel under rough conditions. It cannot get out of order, 

and stands the rough usage which is unavoidable in the Bush. The 

rubber tube should not be disconnected, and will last for years in temperate 

climates. In the tropics rubber has a shorter life, and a new tube may 

be wanted once a year. The metal connections are made of pure tin. 

Diseases arising from meat.—In discussing diseases arising from 

meat, it must be remembered that in temperate climates, with careful 

rules and administration, infective meat is still offered for sale owing to 

its having escaped the vigilance of the inspectors ; how much more in 

tropical countries where such supervision is often of the slightest ? Not 

only is meat more liable to heavy infection with the higher parasites, 

but climatic influences favour its unsoundness. 

Actinomycosis.—This is usually a local disease in cattle. The 

chief organs affected are the tongue, palate and jaws. It suffices to 

condemn the part affected, unless there are signs of generalisation. The 

disease is due to the strepothrix Actinomyces bovis and human cases 

arise from chewing infected straw or accidental contamination, usually 

around the mouth. Once entered, the organism may develop in any 

part of the body. The author is unaware of cases having arisen from 

eating infected cattle. 
Anthrax occurs in epidemic form in the tropics and causes grea 

mortality among cattle. The meat of cattle who have died from the 

disease is infected, and may give rise to anthrax in man if eaten. This 

takes the form of an acute septiciemia, and is rapidly fatal. It is sa 

‘t“ which eat infected meat can convey the disease to human 

beings and others by their bites. Special precautions are necessary in 

disposing of infected carcasses. . , T r r. 
Rinderpest.—This disease is endemic in Western Asia and India,b 

has spread in epidemic form in Europe and South Africa. It isi espeaa y 
has spread P he chief cause o{ death in cattle there. The 

Activity of ma'n to the organism, which is believed to be a filter-passer, 

13 T*nS-peodrk may be infected with T. solium and beef with T. 

saginata. Thorough cooking kills eveTwith 

possibility of undercooking rom a Europeans in the tropics, 
considerable care these infections often arise - European 

Trichinella <«« ^"^tld^ked pork is con- 

- - 
jrCh^* kept°away - slaughter houses, and thus from 
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contact with the cystic stage of the worm in sheep and pigs. Dogs 

harbour the adult worm and may infect man by licking his hand or by 

contaminating uncooked vegetables and unwashed fruit. 

Of the Flukes, Fasciola hepatica causes liver rot in sheep and is also 

found in man, especially as a cucco-pharyngeal infection in the Lebanon 

district, where the disease is known as “ halzoun.” Fasciolopsis buskii, of 

which the pig is the normal host, infests man around the Malay Peninsula, 

India and China. Infection in man is acquired through contaminated 

raw fruits and vegetables. 
Onchocerciasis occurs in Australian cattle. 1 he worm nodules 

are found in the meat, and although the disease is not transmissible to 

man, such meat is always condemned as repugnant to the consumer. 

Diseases arising from fish.—The diseases arising from fish may be 

considered under two headings, firstly, those of a parasitic nature, and 

secondly, those due to some toxic element. 

Of the parasitic variety, infection by Clonorchis sinensis is common in 

the Far East, and its cercariae encyst on the muscles of certain Japanese 

fresh-water fish of the family Cyprinidae (Pseudorasbora parva) (Leucogobio 

guntheri) and Carrassius auratus, the latter of which is the more important, 

as it is commonly eaten pickled or incompletely cooked with soy-sauce. 

Opisthorchis felineus, another fluke, occurs quite commonly in man in 

Annam and the Philippines. The cercariae encyst on the fresh-water 

fish, the bream, Abramis brema, the tench, Tinea tinea, the chub, Idas 

melanotus, the carp, Cyprinus carpis, and the barbel, Barbus barbus. The 

infection is contracted by man through eating raw fish. Two other 

species of the genus Opisthorchis have been recorded, the one from India 

and the other from Siam. 

Heterophyes heterophyes has been reported from Egypt, China and 

Japan. Infection is acquired by eating the raw fish of the species Mugil 

ceplialns. Yokogawa yokogawa is common among the natives of Korea, 

bormosa and Japan. In the latter place a fresh-water fish called Pleco- 

glossus altivelis is often eaten raw and contains the encysted cercariae. 

Paragonimus ringeri is found in China and Japan. The cercariai infest 

certain species of fresh water Crustacea—Potamon obtusipes, Sesarma 

dehaani, Potamon dehaani, Eriocheir japonicum, and Astacus japonicus. In 

Japan, man is commonly infected by eating, the raw flesh of Crustacea. 

In Korea and bormosa, however, uncooked crabs are not eaten, so possibly 
drinking water may convey the infection. 

Fish may also convey cestode infection. Dibothriocephalus lotus 

infests fish in Turkestan and Japan, Madagascar and the Central African 

lakes. In Japan, Oncorhynchm fienyi, and in Africa, certain species 
of barbel are affected. F 

Fish poisoning.—Turning now to the second division of the subject 

namely^poisonous fish, m certain islands in the West Indies some forms 

2 c 3 
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of the Carangidae are definitely believed to be poisonous at all times ; 

others are only poisonous at the times of spawning. Some of the Clu- 

peidae, such as C. humeralis of the West Indies, C. longiceps of Ceylon, and 

C. tryssa of South Africa are always to be avoided. With regard to the 

latter, there is a saying, “ if you begin at the head, you never finish 

the tail.” The symptoms are pain, prostration, convulsions, and un¬ 

consciousness, followed by death, sometimes in a quarter of an hour, 

but generally in from two to three hours. A few of the Barracudas, of 

the West Indies are, occasionally, intensely poisonous. Practically all 

the hard-toothed coral-eating fish are unfit for food. In the navy, the 

old view is still commonly held that fish without scales are not generally 

wholesome. 
The following fish give rise to poisoning which is not due to any 

decomposition in the fish itself. Sphyraena barracuda, the barracouta, is 

much relished by natives; but Europeans find it rather tough and unpala¬ 

table. It is believed to be poisonous only at certain seasons, especially 

at spawning time, or under special circumstances. It is possible, however, 

that the fish may contract an infectious disease, for cases occui in Cuba, 

Jamaica, Barbados, Turks’ Island and among the Virgin Isles, every year. 

The natives regard as poisonous such fish as show either an exudation 

of a whitish watery fluid when the flesh is cut up, or a black or purple 

coloration at the base of the teeth. This belief is based on experience. 

On the other hand, fish caught to the north of Necker Island, near Virgin. 

Gorda, are said to contract the poison from feeding on the banks, in close 

proximity to the copper mines, or on other fish which have done so. 

The svmptoms are mainly gastro-intestinal, nausea, vomiting, intense 

abdominal pain of a colicky character, diarrhoea, collapse, and, m some 

cases, acute pains in the joints. 
Of the Clupidae, herrings or sprats, the Clupea humeralis is common in 

the West Indian waters, the yellow-tailed variety accounting for several 

cases of poisoning in the Leeward and Virgin Isles. C. longiceps, a sardine 

found in Ceylon waters, may give rise to gastro-intestinal symptoms 

terminating in collapse and death. 
The C thryssa (AloPa bishop,), a yellow-tailed sprat, appears to be 

poisonous at all seasons ; many others of the same genus are on y mc,d n - 
,ii Thp pffert of locality is remarkable in this 

a„y or acc.dental y sw°as, common knowledge that fish, particularly 
respect also Thus it was late y perfectly wholesome, 

of'tetrodon'are^poisonous ; of these may be n-Jonri 
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T. pardalis, T. porphyreus. T. steUatus. Some of these are said by S<*eube 

to be used for suicidal purposes. T. permantn has been I 

',0'Poisoning by'fruits and vegetables.-The following brief notes 

concern various types of poisoning arising from fruits and vegetab es 

ill me uuuico. . 1 i 

Anona pdustris.-Alligator apple. The seeds of this fruit are employed 

to poison fish and to exterminate destructive insects. The bark of the 

tree is a drastic cathartic. 
In China, an intoxication is caused by eating the leaves of A triplex 

littoralis, the symptoms of which are itching, oedema, blebs, and cutaneous 

haemorrhages, but cyanosis and gangrene of parts may occur. 

Blighia Sapida (Sapindaceae).—Ackee or akee in \\ est Indies, 

“ vegetable brains ” in Cuba, isin in West Africa. Largely used as a 

food in the West Indies, only exceptionally so in West Africa. Brought 

from West Africa to the West Indies, and has gained toxicity there, 

possibly due to the soil. The poison is contained in the arilli of the 

unripe fruit, whereas ripe ones are eaten with impunity. Probably 

used by Obeah men formerly for poisoning purposes, now used for 

infanticide. 
Symptoms.—Usually a child feels ill two hours after eating a meal 

containing ackee. Discomfort in the stomach, some vomiting, apparent 

recovery for three to four hours, when renewed vomiting of frothy 

mucus and later of watery fluid only, or it may be bile-stained. Then 

troublesome retching. A few minutes after, convulsions, coma and 

death. The temperature is normal or subnormal, pulse of good volume, 

90-100. Respirations 26-30. Cheyne-Stokes rhythm towards the end. 

The pupils react to light, are equal, moderately dilated. There is no 

delirium, no rigidity, movement induces vomiting. The initial vomiting 

is of a gastric type, but the secondary vomiting is cerebral. 

Recovery sometimes takes place in the vomiting stage, never in the 

convulsion stage. Of 600 cases 85 per cent, occurred under the age of 

15 years. Duration, 35 minutes to 12-14 hours. 

Post-mortem findings.—Hyperaemia of most organs, including the 

meninges, oedema of the supporting tissue ; haemorrhages in the liver, 

kidneys, adrenals, lymph glands, spleen and lungs ; neocrosis of the 

kidney epithelium, liver and pancreas ; extreme fatty liver, fatty changes 

in the kidney, heart muscle and large cortical brain cells. 

Treatment.—Any form of alcohol in the early stage as it precipitates 
the poison. 

Dioscorea. \\ ild \ am Root, Colic Root, Rheumatism Root. “ The 

dried rhizome of Dioscorea villosa, Linn. (Fam. Dioscoreacece):’ An 

indigenous, perennial, twining plant, with long, knotty, matted, contorted, 

ligneous root stocks. I he rhizome is described by the “National 
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Formulary ” as knotted and woody, elongated, from 6 to 12 mm. in 

thickness, often compressed, bent and branched, bearing scattered 

nodular projections at the side, slender, tough roots underneath and 

stem-scars on the upper surface ; externally pale brown, surface more 

or less scaly, from the partly detached, thin outer layer ; fracture short 

but tough, the fractured surface whitish or pale brown, with numerous 

small, scattered, yellowish wood bundles. Odourless, taste—starchy, 

insipid, afterwards acrid. It yields not more than 7 per cent, of ash. 

Kalteyer found abundant saponin in the roots. A substance, im¬ 

properly called dioscorein, obtained by precipitating the tincture with 

water, is used in the dose of from one to four grains. Dose, one-half to 

one drachm. 

Dioscorea hirsuta, Bl., grows in the island of Java, where it is known 

as Gadoeng. In 1894, Boorsna separated from it an alkaloid to which he 

gave the name of dioscorine. The alkaloid has been studied by Pluggs 

and Schutte, who assigned to it a formula, and found it to be a convulsant 

poison, resembling closely in its action picrotoxin, but much more 

feeble. 
Dioscorea bulbifera, L., grows in the Gaboon country of Tropical 

Africa. Heckel and Schlagdenhauffen found in the tuber a glucoside, 

together with wax, chlorophyll, saccharose, and resin. 

A case of poisoning is reported by Grossule1. Six African natives, 

believed to have been drunk, ate the tubers cooked in water of a species 

of yam. All had violent abdominal pain, and five vomited the gastric 

contents ; one, a woman, who did not, died in the morning. The five 

men were brought to hospital 48 hours later, when they were weak, with 

pale skin, cold sweat and small pulse. The next day they returned by 

their own wish to their village, 5 kilos distant, and on the way one died 

suddenly of heart failure. The yam in question is known to be very 

poisonous, and wild pigs that eat it are said to die. The poison is elimi¬ 

nated by prolonged boiling. 
Lagenaria vulgaris, the calabash gourd, sometimes gives rise to drastic 

purgation when eaten. The active principle is soluble in water and can 

be removed by soaking and boiling. . 
Manihot utilissima, Poht., 1821 (Jatrophamamhot), L.—Euphorbiace*, 

Bitter Cassava. From it are prepared starch tapioca, “ cassava ca es 

etc Tubers are used, 8-10 inches long and 1-3 inches broad, white 

colour. Poisoning results from the failure to remove the contained 

glucoside and enzyme. These, in the presence of water, react to se 

free hydrocyanic acid. They are contained in the milky wh lb 

before the tuber can be used with safety, must be thorragUy pres 

out after washing, scraping and grating. Symptoms are nausea, 

i Grossule, " Empoisonnemcnt Par iS'air'eS' ’ Am' T ? 
Brues., 1921, May, Vol. 1, No. 2, pp. 159-162. 
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vomiting, distension of the abdomen, difficult respiration and collapse. 

Treatment is to promote evacuation and administer stimulants. 

Sallet1 describes three cases of poisoning by Mamhot utihssima, t . 

bitter manioc, in some detail, in Annamite children of 7 and 4, who died, 

and their mother, who recovered. The symptoms were collapse and ap¬ 

parent drunkenness, profound stupor coming on rapidly wit comp e 

abolition of sensation, pulse thready, pupils dilated, hypothermia, slow 

respiration. The natives speak of persons poisoned as being drunk with 

manioc. Artificial respiration seems to have led to temporary improve¬ 

ment. ., i 
In view of the hydrocyanic acid content in raw foofoo and its possible 

continuance in the foofoo after steeping, further research might be under¬ 

taken as to possible harmful effects. Messerle2 shows that the histological 

changes in the tissues of pigeons killed after the development of poly¬ 

neuritis closely resemble those in pigeons killed after a series of sublethal 

doses of hydrocyanic acid, which exerts in the tissues an inhibiting effect 

on oxidation processes. In both cases there is increase in weight of the 

suprarenals, fatty degeneration of the muscles and degeneration of the 

spinal cord and nerves. 
Paspalum scrobiculatum.—The sweet variety of this (pechadi, gora- 

harik) is harmless, but the bitter (dhome, majara harik, mana kodra) 

is considered poisonous. It is a cheap grain, largely eaten by poor 

people in the United Provinces of India. The eating of the bread in 

which the seeds of this have been used produce symptoms similar to 

those of loliismus, but the depression is greater, and there may be delirium, 

collapse and coma, ending in death. Treatment consists in promoting 

vomiting and administrating stimulants. Swarup3 records four cases 

of poisoning coming on one-and-a-half hours after eating the flour. The 

symptoms were giddiness, vomiting for several hours, unconsciousness, 

small and frequent pulse, cold extremities, tremors, no change in the 

pupil and no diarrhoea. All the cases recovered. 

Phaseolus vulgaris, the common kidney or string bean, is widely 

known and some seventy varieties are cultivated. An alkaloid has been 

discovered in them named phaseoline. It gives rise to symptoms which 

might otherwise be mistaken for ptomaine poisoning. 

Lathyrism.—This arises from eating vetches, Lathyrus sativus, and 

allied species. It occurs in Algeria, Abyssinia, and India, where these 

vetches form part of the food supply. Animals also may be affected. 

The symptoms are ataxia, spastic paraplegia, weakness and muscular 

pains, without any physical disturbances. The legs are mostly affected, 

iq.1 Sallet, ' Intoxication par le manioc amer,” Bull. Soc. Med. Chir. lndochine, 
iyio, June, vol. y, iNo. 1. 

2 Messerle, Virchow's Arch. f. Path. Anat. v. Physiol., 1926, Vol. 262 pp 305-313 
Swarup Acute Kodon Poisoning,” Ind. Med. Gaz., 1922, July, Vol 57 

.No. 7, pp. 2a7-258. J 3‘ 
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the arms and trunk less so. Incontinence of urine and sexual impotence 

are early and common symptoms. The disease is very chronic and seldom 

ends fatally. 

Taro.—Clark1 reports on the effects of feeding rats upon Tannia (taro), 

a member of the family Araceae. He found that in spite of the adequate 

vitamin content and of the presence of 4-0 per cent, to 5-5 per cent, of 

a protein rich in tryptophane and containing tyrosin, cystin, and aspartic 

and glutamic acids, rats fed on raw tannia alone invariably died within 

a fortnight and often within a week, with a remarkable constancy of 

symptoms during life, and of pathological findings after death. The 

symptoms were distention with pale or greyish faeces and albuminous 

urine. Paralysis begins with a trembling of the head resembling that 

of paralysis agitans, and continues from the hind legs as an ascending 

affection, death occurring from implication of the heart and lungs. The 

post-morten findings were enormous distension of the coecum due to 

splanchnic paralysis. The stomach, usually of normal size, frequently 

contained blood, in which case the reaction of the contents was alkaline. 

The small intestines also contained blood, while the colon showed the 

prussian-blue reaction of hsemosiderin. The liver and spleen are large 

and dark and give the blue reaction. The kidneys are variable in colour, 

but the cortex is often chocolate coloured. The suprarenals are enlarged 

and dark. The renal tubules are disintegrated, and filled with debris, 

hemorrhages are common. The bladder is distended and paralysed. 

The blood showed leucopenia with a relative lymphocytosis, the picture 

resembling an aplastic anaemia. 
The toxic element in tannia is diminished by cooking if the water is 

discarded ; its exact nature, however, remains undetermined. 
Poisonous Wheat.—Swarup2 gives an account of a train of symptoms 

in two families suggesting poisoning, and following ingestion of flour 

recently obtained from the bazaar. The chief symptoms were vomiting. 

giddiness and tremors. 
^ Millet and Guinea Corn.—Furlong3 showed that young plant, 

contained a cyanogenetic glucoside. In the case of guinea corn the 

glucoside content reached a maximum (001 per cent m toU-mch 

plants, and then decreased as growth proceeded. (24 inches h g 

0-0025 per cent. H.C.N., 8 feet lugh and over, ml.) Millet plants 

contained a greater amount of glucos.de than the guinea corn of a corre- 

ponding age, the arnoum 'mgrown 

examined were obtained from Northern Nigeria, thejesults 

i Clark, Trans. Ray. Sac. Trap. Med. and Hyg-.. V ^ ,86_,87 
* Swarup. I«d. Med. G«.. Apr.. 1924.Feedj stuffs and its 
* Furlong, ".^Estimation ^Hydrocyanic ^ 

Occurrence in Millet and Guinea , 
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afforded interesting ind.cations as to the 

development and disappearance of the ^ 

in millet and guinea corn plant . , samDles has 
draw any general conclusions until a larger number of sample. 

^nFooTSyd-We may conclude this chapter by a reference to food 

allergy A variety of asthma, various skin lesions, especially eczema a 

urticaria, and constitutional disturbances with gastro-intestinal symptoms 

have been ascribed to effects from food. Smith' applied skin tests to 

demonstrate allergy arising from buckwheat, Schloss-, t.oodale, 

Talbot4 and others have diagnosed allergies in relation to raw eggs 

milk and other foods. O’Keefe5 and Shannon6 have pointed out that 

foodstuffs eaten by the nursing mother have adversely affected the child. 

It has also been shown that, owing to chemical affinities, sensitization to 

wheat, for instance, may also give rise to sensitization to oats, barley and 

other grasses. 
The foods most often implicated are pork, amongst meats ; oysters, 

lobsters, and clams, amongst fish ; strawberries and gooseberries, amongst 

fruits ; and a miscellaneous group such as buckwheat, oatmeal, potatoes, 

peas, eggs and cheese. 
Of alimentary symptoms arising from these causes, swelling of the 

lips and tongue, nausea, vomiting, diarrhoea and abdominal pain have 

been described. Asthma is also attributed to allergy in certain cases. 

The skin lesions vary from an urticarial form or even angio-neurotic 

oedema in the acute stages to eczema and erythema multiforme in the 

chronic state. 

It would be interesting to look out for cases of this type in the tropics, 

as so far most have been reported from temperate climates. In all 

probability, food allergy is really more common in the tropics than 

elsewhere. 

Summary. 

Cleanliness is next to godliness, but the hole-i-ness of tropical bunga¬ 

lows is against all righteousness, and unfortunately harbours much 

vermin. Hints on keeping food cool and wholesome and protecting it 

from vermin are given. The installation of small refrigerators as part 

of the normal bungalow equipment is urged. They should be considered 

as necessary as windows, baths, or sinks. Precautions in dealing with 

tinned food are suggested, hood poisoning is grouped under four sections, 

milk borne, arising from meat, from fish and from fruits and vegetables. 

The probable existence of food allergy in the tropics is suggested. 

1 Arch. Int. Med., 1909, Vol. 3, p. 358. 

2 Amer. Journ. Dis. Child, 1912, Vol. 3, p. 341. 

J Boston Med. and Surg. Journ., 1916, Vol. 175 p 181 
4 Ibid., 1914, Vol. 171, p. 708. ’ 1 
5 Ibid., 1920, Vol. 182, p. 569. 

6 Amer. Journ. Dis. Child., 1921, Vol. 22, p. 223. 



®f)e Jftopal hospital of S>t. Partfjolometo. 
Xonboir, C.C.t. 

URGENT APPEAL. 

Why Barts needs £1,000,000. 
The activities and enterprise of Barts, in healing, teaching and 

discovery, have continuously expanded through the centuries, to the 
immeasurable benefit of humanity. 

But the rapid scientific progress of recent years, under the economic 
disturbances now confronting us, have created a serious difficulty in 
the maintenance of financial supply to meet the most fundamental 
demands of accommodation and equipment. 

Almost every department dealing with in-patients, out-patients and 
students is so overcrowded and inadequate that there are always 
large numbers on the Waiting Lists. Many new specialist depart¬ 
ments are not even specifically provided for. Lack of space has made 
it impossible to departmentalise the wards (Maternity, for instance, 
only commanding 16 beds, and children being accommodated among 
adults), adequate lecture room and laboratories are imperatively 
needed in Anatomy, Chemistry and Biology ; above all, there is not 
any endowment, and very limited equipment for research. 

To meet these serious disabilities—even more grave with regard to 
the future than the present—in faith that generosity will provide the 
funds, the Governors of Barts have drawn up a complete and compre¬ 
hensive, but economic scheme of reconstruction, of which two large 
blocks of 250 Surgical Beds and 6 Major Operation Theatres forming a 
Hospital in themselves, and being the most perfectly equipped assembly 
of safeguards, appliances and apparatus in the world, have been just 

erected and opened. A ,, 
But the payment for these must shortly be completed , and other 

scarcely less important and urgently required r(^constr^1t'0^ kf°r 
instance, of the 200 year old South, East and West Quadrangle Blocks 
extension of the modern Out-patients Block and Nurses a d 
new buildings required for the medical school cannot even be started 

until Funds have been raised. . , , 
To ensure that Barts should be made and maintainedI as at 

Temple of Health, worthy of its history, its records and traditions, a 

SUIBartsneeds*Se pound^of each and all. the substantial contributions 

and benefactions of the more affluent. A f ° ^ ^ one 
that a bed shall bear, foi ever, the name of the ben«act”n°rof Ak> 

whose memory^he.thusdesires to P^e uttle helps and will be 

gratefully ^eceived^and acknowledged by the Hon. Treasurer, Lord 

Stanmore, St. Bartholomew's Hospital, Sm.thfield, E.C.l. 



COR over nine years Dimol has given universal satisfaction as 

r the most potent non-toxic bactericide available dor disease 

associated with an intestinal focus. 

Before the discovery of Dimol the 

use of intestinal disinfectants was dis¬ 

credited owing to the impossibility 

of administering anything which was 

non-toxic to the host in the necessary 

dosage to produce the desired result. 

Dimol does not liberate phenol in 

its passage through the intestinal canal 

—it is not split up or absorbed, nor 

does it enter into combination with 

other drugs. When it comes in con¬ 

tact with the pancreatic fluid it is 

emulsified and goes forward with 

the faeces and is voided unchanged. 

“ I have nothing but unqualified praise for the effects of Dimol in the series of 
cases in which I used it, including a wide variety of intestinal intoxications 
from mild but persistent diarrhoeas, colics and ptomaine poisoning of choleraic 
type, to fulminating dysenteries, with passage of large sloughs and great 
haemorrhage. I have also used it successfully in the troublesome treatment of 
diarrhoea and dysentery asssociated with the anaemia of chronic malaria 
and ankylostomiasis. ...” 

“ Accept my hearty congratulations on the discovery of what looks like a 
specific for control of the poisonous flora of the intestine. ... You are 
at liberty to quote my experience if you deem fit.” 

Malay States. -, m b., B.CH.(Dub.). 

After long and thorough investigation at the Royal Naval 
College, Greenwich, Dimol pulverettes are now supplied by 
the Admiralty for use in His Majesty’s Ships and Royal 

Naval Hospitals. 

The Commonwealth Naval Board has also decided to include 
Dimol tablets in the Admiralty Scale of Medicines for use 

in the Royal Australian Navy. 

Samples and Literature will be sent on application to the 

DIMOL LABORATORIES, 40, Ludgate Hill, London, E.C.4 



PANTERIC TABLETS 
P., D. &. Co. 

An improved method of administering Pancreatin 

Dr. W. D. Sansum, director of the Potter Metabolic Clinic, 
Santa Barbara, in his book “ The Normal Diet,” writes :— 

“ Pancreatin, the commercial name for an extract 
of the pancreas, contains all of the enzymes. It is 
easily made but is usually useless when given by 
mouth because it is destroyed by the normal stomach. 

“ Parke, Davis & Company originally made for 
me a pancreatin tablet covered with a harmless coating 
(called an enteric coating) which in most instances 
remained unchanged while the tablet was in the 
stomach, but which came off in the alkaline media of 
the small bowel, where the unharmed enzymes may 

work. 
“ I have found this quite efficacious in most forms 

of intestinal indigestion.” 

Supplied in bottles of 25 and 100. 

TAKA-DIASTASE 
P., D. & Co. 

in Amylaceous Dyspepsia 

Taka-Diastase is the most powerful amylolytic 
ferment known ; it renders soluble 300 times its weight of 

starch in ten minutes. 
Taka-Diastase converts the starches of foods into 

soluble forms—dextrins, maltose and dextrose—while 
it also assists in the digestion of protein food by 

rendering the food more permeable. 

Supplied as powder, tablets or liquid. Tablets are also available con- 
P?tainins Taka-Diastase with Pepsin, Pancreatin or Strychnine. 

Particulars of these products will be sent to any member of the 
medical profession on request. 

Parke, Davis & Co., London. 



CHAPTER X. 

THE FUTURE 

sac 
ing the Public in Problems of Nutrition-Practice better than 1 recept The 

Pre-eminent R6le of Communal Kitchens in Propaganda-Suggested Scheme 

for Inauguration and Control-Necessity for Trained Pe^nnel-Needs that 

must be Realized—Abolition of Diseases associated with Deficient 1 let 

Physical and Moral Improvement of the Race—The Age of Dietetics. 

Adequate nutrition the best preventive of disease.—In an 

endeavour to promote health among the nations of the world and especially 

the vast peoples of the tropics, we first tried to cure disease and dispensed 

rivers of medicine in so doing. We then saw that it was a losing game 

as soon as some were cured others became ill and we attacked what vre 

thought to be the cause of that vicious circle. Sanitary measures were 

resorted to and did untold good, saving millions of li\es and lessening the 

total amount of disease considerably. But having provided the medicine 

and sanitation we have been apt to say, Depart in peace, be ye warmed 

and fed,” forgetting that when the available diet is defective the most 

perfect hygiene will fail to stem the tide of mal-development, ill-health 

and premature death. On another page it is mentioned that rice forms 

the staple foodstuff of 400,000,000 Indians, Chinese, Japanese and Malays. 

Are we not justified in asserting that probably half this number have 

never reaped the rewards of perfect manhood and womanhood through 

ill-balance of their dietaries ? Not that rice is blameworthy per se, but 

because in practice, owdng to ignorance or poverty, the greater number of 

those who depend on it fail to obtain a balanced dietary. We suggest 

then that adequate nutrition is the best preventive of disease, that a 

well-nourished man will avoid many illnesses which will overwhelm his 

half-starved neighbour, and that the continued existence of diseases 

associated with deficient diet is a stain on the escutcheon of civilization. 

Medical and Sanitary Departments but no department for 

dietetics and nutrition.—If we examine the organisation of Govern¬ 

ments administrating in the tropics, we shall find that they have well- 

established medical and sanitary departments, while matters concerning 

dietetics and nutrition are consigned to a secondary place. We suggest 

that the amount of work called for, and the importance of the subject, 

merits the appointment of an expert in these matters in every large 

colony or administrative area. The rapid advance in the knowledge of 

413 
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the subject requires specialist attention, while the vast amount of research 

work which remains to be done is sufficient to occupy an army of workers. 

At present, when faced with a request to explain the finer points in the 

interrelation of factors concerning dietetics and deficiency diseases, we 

have to admit candidly that we do not know. Many tracts of country 

in these realms remain unexplored, there are rivers of which we do not 

know the source, there are mountains which we cannot circumambulate, 

there are roads of which we admit we are ignorant both of their makers and 

of whither they lead. 

Central control and inter-departmental co-operation necessary. 

\\ e suggest that a central organisation under the League of Nations might 

be able to act as a clearing house for information arriving from centres 

scattered world-wide. The local centres of control and administration 

might be modelled on the lines laid down for England by Mellanby in a 

paper on the duties of the State in relation to the nation’s food supply. 

{Brit. Med. J., Oct. 8, 1927, p. 633.) He suggests that the following 

steps should be taken by the State in order to strengthen the control 

and executive power of the Ministry of Health in the matters of nutrition. 

That the Ministry of Health should set up a Board of Nutrition 

consisting largely of experts actively engaged in nutritional research, 

whose main duties would be {a) to examine the results of the investiga¬ 

tions carried out by those researching for the Medical Research Council, 

the Board of Agriculture, the Empire Marketing Board, and all others 

engaged in this field, both by studying their published work as far as 

possible, by personal contact with the actual investigations ; (b) to advise 

the Ministry of Health to take action along the lines which appeared to 

them advisable ; (c) to recommend, or even to initiate, research on practical 

points where there is any obvious hiatus of evidence. 

That the necessary authority be given to the Ministry of Health, 

acting on the recommendation of its Board of Nutrition, (a) to control 

the feeding of Poor Law Institutions and prisons, and to advise in others 

such as welfare centres or wherever public grants are made ; (6) to pub¬ 

lish authoritative statements, and, if necessary, to give evidence for such 

on feeding matters to the general public ; (c) to set up or control a food 

analysis department which includes not only the testing of food as at 

present carried out, but the standardizing of foods and other preparations 

for their vitamin content would be part of the duties of the Ministry 

of Health, acting on the advice of its Board of Nutrition. It is probable 

that official statements made to the Press would be the most important 

method of teaching the facts to the average parent. At the present time, 

this work is being attempted by several well-meaning health societies, 

whose members have a strong conviction that diet is a very important 

subject, but whose knowledge of the facts is often lamentable. 
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Local investigations necessary.-It has already been remarked 

that there is much need for local investigation both as to soil, sun ig 

and foodstuffs, and as to the effect of these on diseased conditions While 

much good work has been, and is being, carried on in different centres, 

some tropical countries still remain unopened books to research of this 

kind As an example of the intricate problems awaiting investigation 

may be mentioned Neuritis in the Tropics. It is said to be associated with 

Beriberi, Central Neuritis of Jamaica, Pellagra, Wright's Disease, Potas¬ 

sium deficiency, and Hydrocyanic acid poisoning, to mention but a ew 

of its causes. When it is remembered that many foodstuffs contain 

hydrocyanic acid, and, unless adequately prepared, the small doses might 

exert a cumulative effect, the potential happenings are tremendous. 

Opportunities for controlled observations in institutions.—In 

many investigations connected with nutrition, it has been possible to 

divide the inmates of institutions into experimental groups, in order to 

test the effects of various measures. Such control is of immense value 

and should be extended whenever possible. It is only by such means 

that the final truth on nutritional problems will be reached ; chemical 

experiments are fallacious, experiments on animals open up avenues of 

possibilities beyond the control of the worker, and diverse from the nature 

of man, but experiments on man himself, if on a large scale and adequately 

controlled, will be free from all these errors. Opportunities should be 

sought in all large institutions for initiating experiments on the value of 

local foodstuffs, and the elucidation of local dietetic diseases. 

Methods should be devised for educating the public in the 

problems of nutrition.—In countries where education is advanced, a 

wide interest has been awakened already in these matters, but unfor¬ 

tunately much of the information available is unreliable, being promul¬ 

gated bv faddists or from commercial motives. In contrast to these, most 

useful books for the lay public are “ Food, Health and Vitamins,” by 

Plimmer, and “ Food,” by McCarrison. The cinema can be used as a 

practical exponent of good methods in the preparation, cooking and serving 

of food. Lectures, especially accompanied by practical cookery classes, 

will attract those interested and enable them to grasp the finer points 

of technique which are difficult to explain on paper. 

Practice better than precept.—These methods, however, will fail 

when dealing with the vast illiterate masses in the tropics. Here, 

practice is better than precept, and we should seek to provide in Govern¬ 

ment and other institutions a dietary which is at once an example to 

follow and which can be followed. Unfortunately in the past, and even 

at the present day, many dietaries have the authority of print, which 

justly should be condemned. Some such dietaries were instituted years 

ago, and have continued unrevised in spite of the increase of knowledge 

on dietetic needs. It is certainly blameworthy that these should remain. 
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The pre-eminent role of communal kitchens in propaganda.— 

Others have put forward the suggestion, and we heartily concur, that 

communal kitchens hold out the best means of tackling the dietary 

problems of the tropics. The experience in England during the Great 

War showed that if arrangements were made on a large enough scale, food 

could be prepared and cooked and sold ready for eating at an economic 

price. The institution of such kitchens in the poorer parts of cities in 

the tropics would, we believe, be a great boon to the inhabitants, and 

could be a success commercially. Details of collection, preparation, 

cooking and serving would be controlled by an expert with a view to 

giving a meal of optimum value at a price within the reach of the 

consumer. 
Suggested scheme for inauguration and control.—\\ hether we 

consider the poor of great cities or the labourer gathered in industrial 

camps, anyone with practical experience will admit the impossibility 

of such people obtaining good meals. W ith lack of utensils for cooking, 

primitive stoves, poor fuel, lack of protection from wind and rain, how 

can any cook, even with the best of intentions, prepare a satisfactory meal? 

Apart from married men, who may expect some care in the preparation 

of their food, what of the many single men, the old and infirm, who exist 

precariously on badly-cooked rations ? The installation of communal 

kitchens among such people would improve their health out of all propor¬ 

tion to the effort put forth. It is the worst of bad economics to maintain 

the present indifferent attitude of many of the large employers of 

labour. Even apart from conscience and humanity, ill-fed people cannot 

work efficiently, so any capital expended on such a scheme as is suggeste 

would be amply repaid. 
Necessity for trained personnel.—The success of such schem 

depends entirely on the knowledge and forethought of those in charge of 

them. In many countries, traditional methods of the preparation and 

cooking of food die hard, and even if correct methods are instilled 

is a tendency for the personnel to lapse into former ways. Adequate 

supervision is therefore essential to ensure that the instructions are being 

f0U0Nels0;haf must be reaiised.-What then of the future ? The 

perusal of this book will help to show the vast field of enterprise awaiting 

some giant among the dietetians. First of all, he mus P°in 

glaring errors in some existing dietaries, and convince the financiers 

a little more spent on food will mean much less spent on disease. Then 

he must tidy up our knowledge of the subjertand ^l'^ev^hane, 

at present seem so contradictory. c W1 . , jndustrc' to 
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to offer book learning to the masses, but shall realise that a better 

boon is to teach them how to obtain an adequate dietary. This cent 

round practical husbandry in the home village and not in learning 

the three R's in the nearest town. Our village picaninny too long has 

clasped his copy book against his malarious spleen,” it is time he knew 

the feeling of a four square meal against the opposite surface of that 

organ. 
Abolition of diseases associated with deficient diet. A glance 

at Chapter VIII visualises the terrible suffering arising from deficient 

diet ; most of this is preventable by inexpensive means, and we can asset t 

that the present state of knowledge on nutrition and dietetics is sufficiently 

advanced to wipe out most of this disease. The abolition of diseases 

associated with deficient diet is within the realms of possibility and should 

be the aim of every administrator in the tropics. 

In many cases legislation is required, for instance, to control the per¬ 

centage of pericarp in rice, and to prevent wanton destruction of animals 

suitable for food. Education will effect much, but indifference or opposi¬ 

tion should be met boldly, knowing that good results will follow such 

measures. 

Physical and moral improvement of the race.—So we return 

to our introduction. If we would promote the physical and moral 

improvement of the race, we must rear them from birth on an adequate 

and balanced dietary. The effects of bad dietaries stretch beyond the 

mental horizon, they cripple the individual, the family, the race ; indeed, 

they blight a whole age of man’s existence. Mens sana in cor pore 

sano can accomplish much, a team characterised by such a combination 

more, a nation of such giants would be irresistible. This is the end we 

should set before us. 

The age of dietetics.—In conclusion, we gather the threads of this 

chapter together. Medicine and hygiene are not enough. At least 

half the inhabitants of the tropics—and many in temperate climates- 

owe their ill-health to inadequate or unbalanced dietaries. Malnutrition 

has made them physical and moral pigmies. Dietetics has not been given 

the prominent place that is their due, especially in the tropics. The 

establishment of an international dietetic committee is recommended. 

Local investigations would be controlled by, and report to, such an 

organisation. Standard dietaries, evolved by huge-scale experiments 

in many institutions, should be progressively perfected by issue from 

communal kitchens to the general public. Such a procedure is educa¬ 

tional and economical, if directed by trained personnel. The special needs 

of rations in the tropics for more animal protein and fat demand the 

necessity for a thoughtful and bold policy on the part of Agricultural 

Departments. A close season for game, improvement of cattle breeding 

goat breeding, above all an adequate milk supply, increase of fisheries’ 
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with adequate transport facilities, areas proportional to population 

definitely allocated to fruit and vegetable growing—these will be the 

distinguishing features of progressive nations in the tropics. In some 

cases it may become necessary to irestrict imports or exports, for 

example, to preserve the balance between wheat and rice ; in other 

cases, areas at present under one crop may have to be changed over to 

another, for it is useless to lay down a balanced dietary for a nation unless 

foodstuffs are available in those proportions in the country. 

International exchange of foodstuffs must be arranged, for balanced 

consumption necessitates balanced production. At present the con¬ 

stituents of the world’s food supplies are probably disproportionate to 

its needs. When these things have been done we may herald the Age 

of Dietetics. To quote McCarrison : “ The newer knowledge of nutrition 

is, I am convinced, the greatest advance in medical science since the days 

of Lister. When physicians, medical officers of health, and the lay 

public learn to apply the principles which this newer knowledge has to 

impart.then will this knowledge do for Medicine what asepsis 

has done for Surgery.” 
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Brazil Nut (Bertholletia excalsa). 
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:tracting Beans from the Pods {see page 216). 
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Grape Fruit (Citrus decnmana) (see page 217) 
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Banana Tree 
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A Liberian Coffee Plant in Flower. 
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Nutmegs. 
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Winnowing Corn in India. 
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Areca Palm Plantation {see page 241). 

Pineapple Plantation (see page 240). 
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Jamaica Yams (see page 240). 
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The Result oe Wheat Grown upon Various Soils. 
Chalk. Sand. Clayey Soil. ■ Clay. 

The Left-hand Member of each pf,p ( ee pa§e 235 ) 
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3. Showing the Effect of Bone Meal and Salt on the 

Growth of Cattle Grazing on Pastures markedly 

DEFICIENT IN PHOSPHORUS. 

(Above illustration taken from the Journ. Dept. Agr., South Africa, 
\IIL, No. 5, 1924. The writer is indebted to Sir A. J. Theiler! 
Dr. H. H. Green and Dr. du Toit for permission to reproduce it.) 
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Infective Polyneuritis Gallinarum, resulting from a 
Subcutaneous Injection of Living Culture of Bacillus suipestifer. 



445 

Polyneuritis Columbarum. Emprosthotonus. 

Polyneuritis Columbarum. Opisthotonus 
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/ 

Illustrates the extreme Meteorism of the Lower Abdomen 

in Chronic Sprue. 

Patchy Brown Pigmentation as seen on the Face of the Anajmi. 

of Sprue. 
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Wright’s Disease. 

Note everted eyelids, sores and discharge at corners of eyes and mouth. 
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Two CASES OF Wet Beriberi. 
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Dry Beriberi. 

(Edematous (wet) and Normal 
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